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CHUYEN DPE 10. PAI CUONG HOA HQC HUU CO
Phin I: HE THONG LY THUYET CO BAN VA NANG CAO
Hop chat ciia carbon 1a hop chat hitu co (trir mot s6 cac hgp chat nhu carbon monoxide (CO), carbon

r 2- -
dioxide (CO,), mudi carbonate (CO3 ), cyanide (CN ), carbide (Ca(Cy),...)

o -
Puong mia chtra saccharose
(Ci2H2011)

Gilm téo chira acetic acid
(CH;COOH)

Dung dich sat khuan chira
ethanol (C,HsOH)

A. CONG THU'C PHAN TU, CONG THUC CAU TAO HQP CHAT HU'U CO.
I. CONG THUC PHAN TU
1. Khai ni¢m
Cong thtrc phan tir cho biét thanh phan nguyén t6 va sd luong nguyén tir ciia mdi nguyén tb trong phan
tu.
Vi du: khi propane: Cs;Hs; khi butane: CsHyo;. ..
2. Cach biéu dién cong thirc phan tir hop chit hiru co
a) Cong thirc tong quat: Cho biét cac nguyén td co trong phan tir hop chat hiru co.
Vi du: C,H,0,(x,y,z 12 cac s6 nguyén duong) hop chat hitu co ¢6 3 nguyén t6 C, H, O.
b) Céng thirc don gian nhat: cho biét ti 16 tdi gian sd nguyén tir ctia cac loai nguyén td trong phan tir hop

chat hitu co.
Vi du: CTPT: C,H,0, => Cong thirc don gian nhat 1a CHO.
3. Quan h¢ giira CTPT & CTDGN: CTPTHCTNGN), , n: sd nguyén duong
Ethane Glucose Ethylamine Alanine
Cong thue phan tir C,Hs CeH 1205 C,H/N CsH,0.N
Cong thic don gian nhat CH; CHO C,HN C;H,0,N
Cong thuc tong quat C.H, CH,0, CH,N, CH,0.N,

= (Cong thic phén tir co thé tring véi cong thirc don gian nhét hodc gap cong thirc don gian nhit mot sb
lan.
II. CONG THUC CAU TAO
1. Khai ni¢m
Cong thirc cau tao bicu dién cach lién két va thir ty lién két giita cac nguyén tir trong phan tir.
2. Cach biéu dién céu tao phan tir hop chét hiru co
Cong thirc cAu tao day di

Cong thirc cau tao thu gon

Dang 1: Cau tao thu gon (hay | Dang 2: Khung phin tir (it
dung). dung)

Cac nguyén ti, nhom nguyén tr | Chi biéu dién lién két giira
cung lién két véi mot nguyén tir | nguyén tir carbon v6i nhom chie.
carbon dugc viét thanh mot nhéom | Mdi ddu mét doan théng hoiac
diém gip khuc ung véi mot
nguyén tir carbon (khéng biéu thi
s nguyén tir hydrogen lién két
v6i modi nguyén tir carbon).
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3. Lién két don, ddi, ba
- Lién két don: gém 1 lién két sigma (8): “—.
- Lién két doi: gom 1 lién két sigma (8) + 1 lién két pi (x) :
- Lién két ba: gom 1 lién két sigma (8) + 2 lién két pi (n): “="
B. PONG PANG - PONG PHAN - CAU DANG.
I. PONG PHAN
1. Khai niém: Nhitng chat khac nhau (c4u tao hodc su phan b nguyén tir, nhém nguyén tir) nhung cé ciing
cong thirc phan tir duge goi 13 cac chit dong phan cia nhau.
2. Phan loai
a) Pong phén ciu tao
Céch tinh d9 bat bao hoa (tong sd lién két pi (1) va s6 vong)
- Bo bét bio hoa chinh 1a tong s6 lién két pi (m) va sb vong trong hop chat hitu co, ki hiéu 1a k.
20V + 2+ 1. 11-1

A

- Cong thirc chung tinh k: - (Iv, 1L 1 lan luot 1a s6 nguyén tr hoa tri IV, IILI)
- Véi hop chit hitu co ¢6 cong thire C,H,O,N,Cl,, biéu thirc tinh k nhu sau:
2+ x+lat—(y+u)

.

e

J. —
K=

- —
=

- Néu N c6 chira lién két cho nhan (vi du mudi amenium) thi biéu thirc tinh k:
2rdax+3r—{v+u)

- —
=
-

b) Péng phan hinh hec

- Piéu kién xuét hién déng phan hinh hoc:

+ Piéu kién can: Phan tir phai c6 lién két doi hodc vong no.

+ Piéu kién du: O mdi nguyén tir carbon cua lién két doi va & it nhat hai nguyén tir carbon ctia vong no phai
c6 2 nguyén tir hodc nhém nguyén tir khac nhau.

- Céc trudng hop co lién két doi:

+ Trudng hop c6 mot lién két dbi
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» HéabC =Cef(a 7 b;e # f), hé nay c6 2 DPPHH.

» HéabC =Nf (a 7 b), hé nay c6 2 DPPHH

+
» H¢aN=Nb,hé¢ nayc62 DPHHdua=bhaya b

+ Trudng hop c¢6 nhiéu lién két doi
» Hé gdm mét sé lién két C=C lién nhau dang abC=C=C=Cef. Hé niy c6 vai tro tuong tu mot lién két
C=Cnénnéua 7 b,e ¥ fs&co 2 dong phan hinh hoc.
» Heé gém hai hodc nhiéu lién két C=C lién hop dang abC=CH-[-CH=CH-],,-CH=Cef.

e Néu cip a, b khong dong nhét véi cip e, s ¢o 2 dong phan hinh hoc.

e Néu cipa, b déng nhét véi cape, f $6 déng phan hinh hoc sé€ it hon 2".

** Ung voi dang a[-CH=CH-],¢ thi s6 dong phan hinh hoc N=2"'+2"",
n n—1

**Néunchinthip=2 néunléthip= 2

» Hé co nhiéu lién két C=C biét 1ap: Mdi ndi doi co thé ¢ ciu hinh cis hodc trans, twong ty hé lién
hop, do d6 c6 thé xuat hién nhiéu dong phan hinh hoc. Cao su thién nhién 1 mot hé co rat nhidu lién
két do6i biét 1ap song cac ndi doi d6 déu co dang cis, trai lai trong truong hop cua nhya Guttapercha
cac ndi doi déu co ciu hinh trans.

CH2 CH2

N
+CH, - = CH- CHy}- /3 N
CH, CH; H /4
Cao su thién nhién

Danh phap cis/trans: Theo hé danh phéap nay, néu mach chinh thudc vé ciing mot phia (phia trén
hoic phia dudi) ta duge ddng phan cis; néu mach chinh nam khac phia ta dugc ddng phén trans. Hodc ciing
c6 thé dyua vao ban chit nhom thé, néu hai nhém thé gidng nhau (hodc ciing ban chat electron) nam hai bén
mit phang 14 trans, néu ciing bén 13 cis. Hé danh phap cis/trans gip kho khan trong cac truong hop nhu
CIBrC=CBrl, ...

* Pong phan hinh hoc ¢6 3 loai:

i. Pong phin cis — trans

+ Pong phan cis — trans xuét hién & cac ndi d6i C=C khi c6 hai nguyén tir hodc nhém nguyén tir nam cing
phia hoic khéac phia cia mit phang 7.

4HsC\ 3_ /
cC—~C C
/ 2 \ / 2 \
H CH;

H

1 4

CHs H3C
N

H

H
cis-but-2-ene trans-but-2-ene
+ Truong hop phan ctng nhic cua phan tir 1a mot ndi don hoic mot phan vong trong cac hop chit vong.
ii. Pong phén syn-anti
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Danh phép syn-anti: dung cho ndi déi c6 mot cip dién tir khong phéan chia nhu d6i véi loai
hop chét andoxim, xetoxim khong dbi ximg, hydrazone, hop chit azo c6 lién két C=N, N=N (syn-cung phia,
anti-khac phia)
VD:

CH;—CH=—=N—O0H

H\ H OH
C—N C=—N
CH{ OH CH,
syn- anti-

iii. Pong phin E-Z

Truong hop khong dung duge danh phép cis-trans thi dung danh phap chung goi 1a danh phap Z-E.

Danh phap Z-E duya trén tinh hon cip cta nguyén té dinh voi carbon. Nhom thé ¢o nguyén t6 c¢6 sb
thir tr nguyén td cao hon (hay c6 khdi lugng nguyén tir hodc phan tir 16n hon) thi c¢6 tinh hon cdp cao hon.
Néu hai nhom thé c6 tinh hon cdp & cliing mot phia ctia mit phing 1a dong phan Z, khac phia 1a dong phan
E.
- Nhém thé c6 nguyén tir dinh v6i C lai hoa sp?c6 s tht tu hay dién tich hat nhan 16n hon s& hon cip hon:

Br>Cl>S>P>F>0>N>C>H
- Néu céac nguyén tir lién két tryc tiép giéng nhau thi xét 16p thir hai:
CH(CHs;), > CH,CH; > CH3
(RO);C > (RO),CH > ROCH,
- Cac nguyén tir co chira lién két boi duoc tinh boi 1an:
HC=0 > CH,OH ; C¢Hs > (CH;),CH > € =N> CH,NH,

- Trong sb cac déng vi, nguyén tir c6 s6 khdi 1on hon 1a hon cap hon D > H.
VD:
Br N
N S /"

c—cC —cC

/TN VRN

3H 3C H 3H3 NO

Br
AN
C

2
2

(£)-2-bromo-1-nitroprop-1-ene (£)-2-bromo-1-nitroprop-1-ene

Br>CH; ; NO,>H
¢) Pong phan khong gian
i. Dong phén quang hoc
- Khai niém: Nhitng hop chit c6 cdu trac va tinh chét vat 1y, hoa hoc gibng nhau nhung khac nhau vé kha
ning quay mat phing anh sang phan cuc goi la ddng phan quang hoc
- Anh sang 1a dao dong séng cua truong dién va tir. Khi mot electron tuong tic v6i anh sang thi c6 dao dong
theo tan sd clia anh sang theo hudng cua truong dién. Anh sang thudng co vector truong dién ciia séng anh
sang trong tat ca cac hudng ciia mit phiang. Anh sang phan cuc c6 vecto cua truong dién cla tat ca cac song
anh sang trong cting mot mat phang, goi 1a mat phing phan cuc.
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O

Anh sang thuong Anh sang phan cyc
- Piéu kién dé c6 dong phan quang hoc:
+ Piéu kién can: Phai c6 trung tim bat ddi (nguyén tir bat d6i, phan tir bat d6i hay tinh thé bat d6i).
+ Piéu kién d: Phai dugc phan bé theo cong thirc chiéu Fiso.
- Quy tic chiéu Fiso:
+ Mach chinh biéu dién & canh ndm doc.
+ Nguyén tir hodc nhém nguyén tir co sd oxi hoda cao thi dugc biéu dién ¢ phia trén, nguoc lai thi biéu dién

O phia dudi.

+ Qui u6c: Cac nhom nguyén tir & duong ké ngang (a va b) & phia gan nguoi quan sat, con cic nhom
nguyén tir & duong doc (c va d) & phia xa hon. Mudn chuyén cong thirc hinh tir dién sang cong thic Fiso ta
ding phuong phap chiéu cac nhom nguyén tir ciia tir dién 1én mat phang gidy. Khi dy can chd ¥ 1a t dién
phai duoc phan bd nhu thé nao d6 mot canh ndm ngang cia tir dién & gan ngudi quan sat.

II. PONG DANG
- Dﬁng dzelng 1a hién tugng cac chét c6 cau tao va tinh chét tuong tu nhau, nhung CTPT hon kém nhau mot
hay nhiéu nhom CH,. Cac cht d6 hop thanh diy chit goi 1a diy dong dang.
VD: Diy dong ding cua alkane (CHan): CH,, CH; — CHs, CH; — CH, — CH, ...

Diy ddng dang cua alcohol no, don chirc, mach hé (C,HanOH): CH;OH, CH; — CH,OH, ...
- Nhu vay dong dang dugc tao ra do su phén cit lién két dé dwa nhoém -CH,- vao phén tir, khi d6 can luu y
a) Lién két bj cdt phdi la lién két don giita cdc carbon véi carbon hodc vdi nguyén tir khdc.

VD: . .
/ CH;—CH=CH, (dongdang)
H—CH=CH,
\\& CHy—CHy khéong ddng din
\ / (khong dong dang)
CHy
(ddng ding)

CHy—CH,—0—H

7

\& CHy;—O—CHj (khong dong dang)

CH3_O_H

b) Khéng dwoc cit lién két don trong hé lién hop (vi pham tinh lién hop).
VD:
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/ CH;—CH=CH—CH=CH, (ddng ding)
CH;=CH—CH=CH; —>¢» CH,=CH—CH,—CH=CH, (khong ddng ding)

\ CHZ:T—CHZCHZ

CH,
¢) Néu nguyén tir carbon duy nht cé lién két bi cit lai la nguyén ti carbon trong nhém dinh chirc thi sw
twong tw vé tinh chdt it nhiéu bi vi pham.

(ddng dang)

H—C—0H + CH, CHs—C—0H | ¢, CHz—CH,—C——O0H
NI —
0 O 0
(1) ) )

(1), (2), (3) déu 1a dong dang ctia nhau nhung:

+ (1) ¢6 tinh acid manh gip 10 lan (2) va (3).

+ (1) ¢6 tinh khir nhung (2) va (3) khong thé hién tinh chat nay.

III. CAU DANG

1. Khai niém

- Céu dang 13 nhitng dang cu triic khong gian (dang hinh hoc) khac nhau cia mot phan tir tao ra do cac
nguyén tir lién két v6i nhau bang lién két don ¢6 thé quay quanh truc lién két do6. Cac dang d6 1a ddng phan
céu dang ctia nhau.

- C6 hai dang cu dang déng quan tam: dang che khuat va xen k&.

i. Dang che khudt: 13 cau dang ma néu nhin phén tir theo truc lién két C-C trong cong thirc chiéu Niumen
thi thdy cac nhém nguyén tir & nguyén tir C niy hoan toan che khuat cac nhom nguyén tir & nguyén tir C kia.
Céc obitan lién két & gin nhau day nhau va lyc twong tic Van der Wall giita cic nguyén tir va nhom nguyén
tir 1am ting ning luong ndi phan tir. Dang che khuét 1a ciu dang kém bén nhét trong sb tit ca cac ciu dang
c6 thé ¢ cua phan tir. Lay vi du véi HsC-CHa.

a'(thellng)
a (thang) i
CHj(thang)
- 2 (i) 2
4 - > y hai
(trai)c"y30- b (phai) (tréi) & B (phaiy (thdng) HyC H {ehal
/
- cong thuc chieu Niumen !

5 (tréi) H 7575° H(phai)
céng thuc phdi canh Dang che khuat 120

ii. Dang xen ké: 13 cAu dang ma néu nhin phan tir theo truc lién két C-C trong cong thirc chiéu Niumen sé&
thdy cac nhom nguyén tir & 2 nguyén tr C ndy nam xen k& v6i nhau (gbc nhi dién 60°). Cac nhom nguyén tir
thudc 2 nguyén tr nam xa nhau nhat, lyc ddy noi phéan tir 1a nho nhat nén dang xen k& 1a cdu dang bén nhét
ctia phén tir. Lay vi du v6i H;C-CHs.
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o
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o
E o

Dang xen ke

2. Cu dang ciia cac hop chiat dang CXJ-CX3: etan
Lap gian d6 nang luong cac ciu dang clia etan ing v6i su bién thién goc nhi dién.

H H
H
180 240 300 3

H
H
0 60 120
3. Cau dang ciia CH,X-CH,X: CH;CH,CH,CH;, CH,CICH,CI, CH,OHCH,OH .
- Xét cac cAu dang chu yéu cta butan

60

H4C CH HyC LA
*[CHs H{ CHs H Hﬁg H
H/E@ g 2
H H H H H
H i H CPy CHs
che khuat xen ke che khuat xen ke
hoan toan syn (léch) mot phan anti (doi)

- Bén canh yéu t6 khong gian, d6 bén twong di ciia cac ddng phan cdu dang con phy thude vao tuong tac
gitra cac nhom thé, trong do6 lién két hydrogen ndi phén tir ¢6 vai trd quan trong

o ! OH o OH
H NH, _ . H H H OH H H
H H H H HQ;:H H H
H NH, H OH

- Vi cac hop chit c6 lién két ™ nhu ethanol, propene thi ciu dang uu tién lai 1 su che khuét cua cac lién
két d6i C=0 (hay C=CH,) v6i lién két O C-H. Piéu nay duoc giai thich 1a do lién két d6i 1a lién két kiéu
qua chudi.
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H, H,
C CH, CH, C
o >|—| H H A H A H
:@/ H—£H e H o ﬁ\;:
H H™H H S H
H H

H H
H H

Tuy nhién propanal va but — 1 — ene thi cdu dang uu tién lai 1 ciu dang nhom methyl, chir khong phai
nguyén tir H, & vi tri che khuat voi lién két doi:

CH; 0 CH,
HyLH H;CX‘LH )HXLH
H™ H H™ "H H” “t-Bu

- Véi cac ketone, cau dang chii yéu 13 gbc alkyl che khuat nhém C=0:

H
H H 2
g
HO Xyl ———— S
. _H
H H H
H
C.PAI CUONG VE DANH PHAP HQP CHAT HU'U CO.
1. ALKANE
- Alkane (hay parafin) la nhiing hydrocarbon no khong c6 mach vong.
- Cong thtrc chung: C,Hawo (n = 1)
- Céch goi tén:
+ Chon mach chinh: mach carbon dai nhét ¢ nhiéu nhanh nhét.
+ Péanh s6 mach chinh: tir phia phan nhanh sém hon.
+ Goi tén:
Phan nhanh Phian mach chinh
Vi tri nhanh — té€n nhanh Tén mach chinh + ane
-Luuy:

+ Goi tén mach nhanh (tén nhom alkyl) theo thi tw van chir cai
+ S chi vi tri nhanh nao dat ngay trudc gach ndi v6i tén nhanh do.
VD:
@ 5 4 302 1
CH; - CH, — CH - CH - CH;
b 5 47 37 |
' 2°CH, CH;

|
1’CH;
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+ Chon mach chinh:
Mach (a): 5C, 2 nhanh = Ping
Mach (b): 5C, 1 nhanh = Sai
+ Péanh s6 mach chinh: S6 1 tir phia bén phai vi phan nhanh sém hon bén trai
+ Goi tén nhanh theo th{r tw chi cai (nhanh Ethyl trude nhanh Methyl) sau d6 dén tén mach C chinh
10i dén dudi ane = 3-ethyl-2-methylpentane

2. ALKENE
- Alkene 13 hydrocarbon mach hé trong phan tir c6 mot lién két déi C=C.
- Cong thirc phan tir chung: C,H,, (n =2).

a) Tén thong thuong

- Tén thudng cua alkene don gian l4y tir tén ctia alkane tuong tmg nhung ddi dudi ane thanh dudi ylene.
VD:

CH,=CH, ethylene

CH,=CH-CHjs propylene

CH,=CH-CH,-CH3 a-butylene

CH;-CH=CH-CH3 B-butylene

CH,=C(CH3;)-CH; isobutylene

b) Tén thay thé
- Cach goi tén:
+ Chon mach chinh: mach carbon dai nhit c¢6 chira lién két d6i va c6 nhiéu nhanh nhat.
+ Péanh s6 mach chinh: tir phia gan lién két doi hon.
+ Goi tén:

Phan nhinh Phan mach chinh
Vi tri nhanh — tén nhanh | Tén mach chinh — vi trf lién két d6i — ene

-Luuy:
+ Goi tén mach nhanh (t€n nhém alkyl) theo tha tu van chit cai. SO chi vi tri nhanh nao dat ngay trudc
gach ndi v6i tén nhanh doé.
+ Khi mach chinh chi ¢6 2 hoic 3 nguyén tir C thi khéng can ghi vi tri lién két doi.

VD:
CH,=CHCH,CH,CH3 pent-1-ene
CH;CH=CHCH,CH; pent-2-ene
CH,=C(CH;)-CH,CH; 2-methylbut-1-ene
CH;C(CH;3)=CHCH; 2-methylbut-2-ene

- Pdng phan hinh hoc cua alkene: dé c6 dong phan hinh hoc thi R' # R? va R? # R*.

+ Mach chinh & cing mét phia cta lién két doi: ddng phan cis
+ Mach chinh & vé hai phia cta lién két d6i: dong phén trans
(Cis — Cung; Trans — Trai)
VD: But-2-ene
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LY
i ::\. LS —
ri 4 Fi M
H P H CH
Cis-but-2-ene Trans-but-2-ene

3. ALKADIENE
- Alkadiene 13 hydrocarbon mach ho c6 hai lién két d6i C=C trong phan ti.
- Cong thirc phan tir chung: C,Han (n = 3).

a) Tén thong thuong

VD:

CH,=C=CH, allene

CH,=CH-CH=CH, butadiene

CH,-C(CH3)=CH=CH, isoprene

b) Tén thay thé
- Céach goi tén:
+ Chon mach chinh: mach carbon dai nhét ¢6 chira hai lién két d6i va c6 nhiéu nhanh nhét.
+ Panh s6 mach chinh: tir phia gan lién két d6i hon.
+ Goi tén:

Phian nhinh Phan mach chinh

Vi tri nhanh — tén nhanh Tén mach chinh + a — vi tri cac lién két d6i — diene

-Luuy:
+ Goi tén mach nhanh (tén nhom alkyl) theo thtr ty van chir cai. S6 chi vi tri nhanh nao dit ngay trudc
gach ndi véi tén nhanh do.
+ Khi mach chinh chi ¢6 3 nguyén tir C thi khong can ghi vi tri cac lién két doi.
VD:
CH,=C=CH, propadiene
CH,=CH-CH=CH, buta-1,3-diene
CH,-C(CH3)=CH=CH, 2-methylbuta-1,3-diene
CH,=CH-CH,-CH=CH, penta-1,4-diene
4. ALKYNE
- Alkyne 1a hydrocarbon mach hé trong phan tir c6 mét lién két ba C=C.
- Cong thirc phan tir chung: C,Has (n =2).
a) Tén thong thuong

R-C=C-R’
Tén R, R’ + acetylene (viét lién)
VD:
CH=CH acetylene
CH;-C=C-C,H;s ethylmethylacetylene
CH=C-CH=CH, vinylacetylene

b) Tén thay thé
- Quy tic goi tén alkyne twong tu nhu goi tén alkene, nhung dung dudi yne dé chi lién két ba.
- Céach goi tén:
+ Chon mach chinh: mach carbon dai nhét ¢6 chira lién két ba va c6 nhiéu nhanh nhat.
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+ Panh s6 mach chinh: tir phia gan lién két ba hon.

+ Goi tén:
Phan nhanh Phin mach chinh
Vi tri nhanh — tén nhanh Tén mach chinh — vi trf lién két ba — yne
-Luuy:

+ Goi tén mach nhanh (tén nhém alkyl) theo thir ty van chir cai. S6 chi vi tri nhanh nao dat ngay trude
gach ndi v6i tén nhanh doé.
+ Khi mach chinh chi ¢6 2 hoidc 3 nguyén tir C thi khong can ghi vi tri lién két ba.

VD:
CH=CH ethyne
CH=C-CH; propyne
CH=C-CH,CH; but-1-yne
CH;-C=C-CHj but-2-yne

- Trong méot chét vira c6 lién két doi va lién két ba, van -ene duoc goi trude -yne, nhung luoc bo 'e'.
VD:

CH=C-CH=CH-CH; pent-3-en-l-yne

CH =C-CH=CH; but-1-en-3-yne

5. HYDROCARBON THOM
- Hydrocarbon thom (Aromatic hydrocarbon) 1a nhitng hydrocarbon trong phan tir ¢6 chira mot hay nhiéu
vong benzene.

a) Tén thong thuong

- Nhitng hop chét thom, mot s6 16n khong cé tén hé thong ma thudng dung tén thong thudng.

b) Tén thay thé
- Céch goi tén:
Tén nhém alkyl + benzene
- Néu vong benzene lién két v6i nhiéu nhom alkyl thi trong tén goi can chi rd vi tri cac nhom alkyl bang cac
chit s hodc cac chit cai o, m, p.
- Péanh s6 cac nguyén tir C trong vong sao cho tong chi s trong tén goi 1a nho nhat.
- C4c nhom thé duoc goi theo thtr tu chir cai dau tén géc alkyl.

CHACH;

e
~ "'».\_\_‘-\.\_L

[ ]

Methylbenzene Ethylbenzene
(Toluene)
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1,2-dimethylbenzene
o-dimethylbenzene
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1,3-dimethylbenzene
m-dimethylbenzene

1,4-dimethylbenzene
p-dimethylbenzene

(o-xylene) (m-xylene) (p-xylene)
JII:LII-l; H=CH
isopropylbenzene vinylbenzene, phenylethylene
(Cumene) (Styrene)
- 1""'5\"'*-\. - "-:\,_\_\_ w - e HH’"-\-.. -__;-""‘-\- -_;_.-' HH’"-\-..

CioHs: Naphthalene CioH,2: Tetralin CioHis: Decalin
6. DAN XUAT HALOGEN CUA HYDROCARBON
- Khi thay thé nguyén tir hydrogen cua hydrocarbon véi cac nguyén tir halogen thu dwgc dan xuét halogen
cua hydrocarbon (Halogen derivatives of hydrocarbons)
a) Tén thong thuong

VD:

CHCl; cloroform

CHBr3; bromineoform

CHI; iodoform

b) Tén goc chirc
Tén gbc hydrocarbon halogen + ide

VD:

CH.CL, methylene chloride

CH,=CH-F vinyl fluoride

Cs¢Hs-CH,-Br ~ benzyl bromineide

c) Tén thay thé
- Xem cac nguyén tir halogen 14 nhitng nhom thé dinh vao mach chinh.
Vi tri nhom thé - tén nhom thé + Tén hydrocarbon
VD:
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FCH,CH,CH,CH3 1-fluorobutane
CH;CHFCH,CHj3 2-fluorobutane
FCH,CH(CH;)CH; 1-fluoro-2-methylpropane

(CH;);C-F 2-fluoro-2-methylpropane

CIFC-CHBrl 2-bromineo-1-chloro-1,1-difluoro-2-iodoethane
BrF,C-CCIFI 1-bromineo-2-chloro-1,1,2-trifluoro-2-iodoethane
7. ALCOHOL

- Alcohol 1a nhitng hop chét hitu co trong phén tir c6 nhém hydroxyl -OH lién két truc tiép v6i nguyén tir

carbon no.
- Cong thirc phan tir chung alcohol no, don chire, mach hd C,Hz,+2O hay C,H;,+iOH (n> 1)
a) Tén thong thuong
Tén gbc hydrocarbon twong tng  alcohol
b) Tén thay thé
- Mach chinh: mach carbon dai nhat c6 chira nhém —OH.
- Panh s6 mach chinh: tir phia gan nhém —OH hon.

- Goi tén:
Phin nhanh Phan mach chinh
Vi tri nhanh — tén nhanh Tén mach chinh — vi tri nhém OH — ol
Cong thirc Tén thong thuwdng Tén thay thé Alcohol khac
CH;0OH Methyl alcohol Methanol Benzyl alcohol
CH;CH,OH Ethyl alcohol Ethanol C¢Hs-CH,OH
CH;CH.CH,OH Propyl alcohol Propan-1-ol Allyl alcohol
(CH;),CHOH Isopropyl alcohol Propan-2-ol CH,=CH-CH,-OH
CH;CH,CH,CH,OH Butyl alcohol Butan-1-ol Ethylene glycol
CH;CH,CH(OH)CHj sec-butyl alcohol Butan-2-ol (1,2-ethanediol)
(CH;);C-OH tert-butyl alcohol Methylpropan-2-ol CH,OH-CH.OH
(CH;),CH-CH,CH,OH | Isoamyl alcohol 3-methylbutan-1-0l | Glycerol
(1, 2, 3-propanetriol)
CH,OH-CHOH-CH,OH
8. ETHER

a) Tén thay thé
- Tén cia ether R'-O-R? 13 t6 hop tén ciia nhoém R'O- & dang tién td va mach chinh R
VD:

CH;-O-CH,CH; methoxyethane
CH;CH,-O-CH=CH, ethoxyethene
C¢H4(OCHs;), dimethoxybenzene

b) Tén goc chirc
- Tén cua ether R'-O-R? 14 t6 hop tén cta cac gbc R', R? va “ether”.
Tén gbc R', R ether
VD:
CH;-O-CH3 dimethyl ether
CH;-O-C;H;s ethyl methyl ether

9. PHENOL
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- Phenol 12 loai hgp chat ma phén tir ¢6 chira nhom hydroxyl (-OH) lién két truc tiép voi vong benzene.
OH

OH OH I] ! H ]

P e Py ':_] ] ; ’/,e %ﬁ]\ . ,5".-'

] | ]’ S CH
e L TH-
phenol o-cresol m-cresol p-cresol
T] |
. 0 i
Ol H ”

.-'-""L-\."\,'\-..\_L ___.-l: :l] ] "'--.-- q-:"‘%: Hh\l;-;f:l
[ L
H"'\-\.H:;"; - OH
pyrocatechol resorcinol hydroquinone

10. ALDEHYDE
- Aldehyde 13 nhitng hop chit hitu co ma phan tir c6 nhém -CH=0 lién két tryc tiép véi nguyén tir carbon
hodc nguyén tr hydrogen.
- Cong thirc phan tir chung aldehyde no, don chiric, mach hé C,H,,0 (n > 1) hay C,,Hom::CHO (m > 0)

a) Tén thong thuong

- Mot s aldehyde don gian hay duoc goi theo tén thong thudng (xuat phat tir tén thong thuong cia acid), co
lién quan dén ngudn gdc tim ra chung.

Cach 1: Tén acid tuong tng (b6 acid) aldehyde (viét cach)

Céch 2: Tén acid twong (mg (b6 acid, bé dudi “ic” hodc “oic”) + aldehyde (viét lién)

b) Tén thay thé
- Céch goi tén:
+ Chon mach chinh: mach carbon dai nhat ¢6 chira nhém —CH=0 (nhom cacbaldehyde) va c6 nhiéu
nhanh nhat.
+ Panh sé mach chinh: tir nhém —CH=0.
+ Goi tén:
Tén cua hydrocarbon tuong ung + al

Cong thirc ciu tao Tén thong thuong Tén thay thé
H-CHO Formic aldehyde (formaldehyde) Methanal
CH;-CHO Acetic aldehyde (axetaldehyde) Ethanal
CH;CH,-CHO Propionic aldehyde (propionaldehyde) Propanal
CH;-(CH,),-CHO Butyric aldehyde (butiraldehyde) Butanal

CH;-CH(CH;)-CHO

Isobutyric aldehyde (isobutiraldehyde)

2-methylpropanal

CH;-(CH,)-CHO

Valeric aldehyde (valeraldehyde)

Pentanal

(CH;),CHCH,CH=0

Isovaleric aldehyde (isovaleraldehyde)

3-methylbutanal

uigeli.xyz
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| OHC-(CH,),-CHO Succinic aldehyde (succinaldehyde) | Butanedial |
Luu ¥: khi két thuc tén hydrocarbon 13 nguyén am (ane, ene, yne,...) thi chuyén thanh (an, en, yn,...) sau d6

thém al

11. KETONE
- Ketone 1a nhitng hop chit hitu co ma phén tir c6 nhém > C = O lién két truc tiép v6i hai nguyén tir carbon.
a) Tén thong thuong
VD:
CH;-CO-CH;  acetone

b) Tén goc chirc
Tén gbc R, R’ dinh voi nhém >C=0  ketone (viét cach)

c) Tén thay thé
- Céch goi tén:
+ Chon mach chinh: mach dai nhat chira nhém -CO- (nhém carbonyl).
+ Panh s6 mach chinh tir phia gan nhém -CO-.
Tén hydrocarbon twong tmg (tinh ca C ctua -CO-) - vi tri nhdm >C=0 - one

VD:
Cong thirc cau tao Tén thay thé Tén goc chirc
CH;-CO-CH; propan-2-one dimethyl ketone
CH;-CO-C,Hs butan-2-one ethyl methyl ketone
CH;-CO-CH=CH, but-3-en-2-one methyl vinyl ketone
CH;-CO-CgHs axetophenone methyl phenyl ketone

12. CARBOXYLIC ACID
- Carboxylic acid 1a nhiing hop chét hitu co ma phén tir c6 nhom carboxyl (-COOH) lién két truc tiép voi
nguyén tir carbon hodc nguyén tir hydrogen.
- Cong thtrc phan tir chung acid no, don chtrc, mach hé C,H,,0 (n > 1) hay C,H2»iCOOH (m > 0)
a) Tén thong thuong
- C6 lién quan dén ngudn gdc tim ra ching.
VD:
HCOOH Formic acid Acid c6 trong noc ddc cta ong va voi dbt cua kién
CH;COOH Acetic acid Acid c6 trong gidm
b) Tén thay thé
Tén cua hydrocarbon twong mg + oic  acid (viét cach)

* Tén mot sO acid no va khong no

Cong thire Tén thong thuwong Tén thay thé
H-COOH Formic acid Methanoic acid
CH;-COOH Acetic acid Ethanoic acid
CH;CH,COOH Propionic acid Propanonic acid
CH;CH,CH.COOH Butyric acid Butanoic acid
(CH3).CH-COOH Isobutyric acid 2-methylpropanoic acid
CH;-[CH,]s-COOH Valeric acid Pentanoic acid
CH,=CH-COOH Acrylic acid Propenoic acid
CH,=C(CH;)-COOH Methacrylic acid 2-methylpropenoic acid
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* Tén thong thuong mot s6 acid chira vong benzene

Cong thirc cau tao Tén thuwdng
C¢Hs-COOH Benzoic acid
Ortho-C¢H4(COOH), Phthalic acid
Meta-CsH4(COOH), Isophthalic acid
Para-C¢H4(COOH), Terephthalic acid
Ortho-C¢H4(OH)(COOH) Salicylic acid

* Tén thong thuong mot sé acid da chirc

Cong thirc cau tao Tén thuwdng
HOOC-COOH Oxalic acid
HOOC-CH,-COOH Malonic acid

HOOC-(CH,),-COOH Succinic acid
HOOC-(CH,);-COOH | Glutaric acid
HOOC-(CH,),-COOH | Adipic acid

* Tén thong thuong mot sd acid béo

Cong thirc cau tao Tén thwong
CsH;COOH Palmitic acid
Cy7H;sCOOH Stearic acid
C7H3;COOH Oleic acid
Cy7H;;COOH Linoelic acid
C7H»COOH Linolenic acid

13. ESTER
- Khi thay nhém OH ¢ nhém carboxyl cua carboxylic acid bang nhém OR thi dugc ester.

- Cong thirc chung cua ester don chuc: RCOOR

- CTTQ dang (_.III:I 2 .‘Z\.l:'-}.':

(trong d6 n 14 s6 carbon trong phén tir ester n > 2, nguyén; k 1a tong s6 lién két z va s vong trong phan tir
k> 1, nguyén; a 1a s6 nhom chirc ester a > 1, nguyén)

+ Ester don chire: 12 2592, ¢ 1,0, (y < 2x) hoic RCOOR’
+ Ester no, don chirc, mach ho: C,H,,0, (n > 2) hoac C,HziCOOCHomit (n >0, m> 1)
- Céach goi tén:
Tén gdc R+ tén gbe acid RCOO duodi ate (viét 1ién)

VD:
HCOO-C,Hs ethyl formate
CH;COO-CH=CH, vinyl acetate
CsHsCOO-CHs methyl benzoate
CH;COO-CH,-C¢Hs benzyl acetate
HCOOCH,CH,CH,CHj butyl formate
HCOOCH,CH(CH3), isobutyl formate
HCOOCH(CH;)CH,CHj; sec-butyl formate
HCOOC(CH;); tert-butyl formate
CH;COOCH,CH,CHj;propyl acetate
CH;COOCH(CH3), isopropyl acetate
CH;CH,COOC:H;5 ethyl propionate
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CH;CH,CH,COOCH;methyl butyrate
(CH3),CHCOOCH; methyl isobutyrate

- Chét béo 1a triester cua glycerol v6i acid béo (acid béo 1a acid don chirc c6 mach carbon dai, khéng phan
nhanh), goi chung la triglyceride hay triacylglycerol.

CH,-0-CO-R'
|
CH - 0-CO-R?

| 3
+ Cong thuc cAu tao: CH,-0-CO-R

+ Cong thuc trung binh: (RCOO);CH s

- Mot s chit béo thudng gap:
(Ci5H5,CO0);C5Hs tripalmitin tripalmitoylglycerol no 806 g/mol
(Ci7H35CO0);C5Hs tristearin tristearoylglycerol ~ no 890 g/mol
(Ci7H3;C0O0);C5Hs triolein trioleoylglycerol khong no 884 g/mol

14. CARBOHYDRATE

Tén goi Cong thirc phan tir Cau tao
Glucose CeH 1206 CH,OH-[CHOH]4~-CHO
Fructose C6H1206 CHzOH-[CHOH]yCO-CHzOH
Sucrose CiH»On 1 gbc a-glucose lién két véi 1 goc p-fructose
Mantose Ci2H201 2 gbc a-glucose lién két voi nhau
Starch . . L.
(Tinelllr(l:oét) (C6H19Os)q cac goc a-glucose lién két voi nhau.
(CsH10Os)a Lk A 1AL o
Cellulose cac goc B-glucose lién két voi nhau
[CsH,0,(OH)], goc p-g

15. AMINE
- Khi thay thé nguyén tir hydrogen trong phan tir NH; bang gdc hydrocarbon thu dugc amine.
a) Tén thong thuong
VD:
CsHsNH, Aniline

b) Tén goc chirc
Tén gdc hydrocarbon + amine (viét lién)

c) Tén thay thé
Tén ctia hydrocarbon tuwong tng + vi tri nhém chirc + amine (viét lién)

Hop chat Tén goc - chirc Tén thay thé
CH;NH, Methylamine Methanamine
C,HsNH, Ethylamine Ethanamine
CH;CH.CH:NH, | Propylamine Propan-1-amine
CH;CH(NH)CH;3 | Isopropylamine Propan-2-amine
H,N(CH:)sNH, Hexamethylendiamine | Hexane-1,6-diamine
Ce¢HsNH, Phenylamine Benzenamine
C¢HsNHCH3; Methylphenylamine N-methylbenzenamine
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C,HsNHCH3 Ethylmethylamine N-methylethanamine |

16. AMINO ACID

- Amino acid 14 loai hop chat hitu co tap chirc, phan tir chira dong thoi nhom amino (-NH,) va nhom

carboxyl (-COOH).

Cong thurc Tén thwong | M | Quy tim | Tén ban hé thong Tén thay thé
(Ki hiéu)
H,N-CH,-COOH Glycine 75 | Khong aminoacetic acid aminoethanoic acid
(Gly) d6i mau
C H3_(|:H —COOH Alanine 89 | Khong a-aminopropionic 2-aminopropanoic
NH, (Ala) d6i mau acid acid
CH5=CH _(I:H —COOH Valine 11 | Khong | a-aminoisovaleric 2-amino-3-
CH3 NH; (Val) 7 | dbi mau acid methylbutanoic acid
HO‘E‘[CHz]Z (I:H -COOH Glutamic 14 | Hoadd a-aminoglutaric 2-aminopentandioic
¢ NH, acid 7 acid acid
(Glu)
HoN-[CH> 1, ? H-COOH Lysine 14 Hoa a,e-diaminocaproic | 2,6-diaminohexanoic
NH, (Lys) 6 xanh acid acid
H,N-(CH,)s-COOH g-aminocaproic acid; 6-aminohexanoic acid (trung ngung tao nilon-6)
H>N-(CH»)s-COOH w-aminoenantoic acid; 7-aminohexanoic acid (trung ngung tao nilon-7)

Mot so a-amino acid khac:

(CH;),CHCH,CH(NH,)COOH a-aminoisocaproic acid (Leucine ki hi¢u Leu-L)
CH;CH,CH(CH;3)CH(NH,)COOH  a-amino-B-methylvaleric acid (Isoleucine ki hi¢u Ile-I)

HOCH,CH(NH,)COOH

CH;CH(OH)CH(NH,)COOH

HS-CH,CH(NH,)COOH

a-amino-B-hydroxypropionic acid (Serine ki hi¢u Ser-S)
a-amino-B-hydroxybutyric acid (Threonine ki hi¢u Thr-T)
a-amino-B-mercaptopropionic acid (Cysteine ki hi¢u Cys-C)

CH;-S-[CH,],CH(NH,)COOH a-amino-y-methylthiobutyric acid (Methionine ki hi€u Met-M)

HOOC-CH,CH(NH,)COOH

CsHsCH,CH(NH,)COOH

17. PEPTIDE

a-aminosuccinic acid (Aspartic acid ki hi¢u Asp-D)
Phenylalanine ki hi¢u Phe-F

- Peptide 12 loai hop chét chira tir 2 dén 50 gdc a-amino acid lién két v6i nhau boi cac lién két peptide.
- Tén cua peptide dugc goi bang cach ghép tén cac goc axyl bdt dau tir amino acid dau con tén amino acid

duoi dwoc giit nguyén ven

VD:

H,N-CH(CHs3)-CO-HN-CH,-CO-NH-CH(CHj3)-COOH tripeptide alanylglyxylalanine

18. POLYMER

- Polymer 1a nhitng hop chét c¢6 phéan tir khdi rat 16n do nhiéu don vi co s& (goi 1a méc xich) lién két véi

nhau tao nén.

- Ghép tir poly trudc tén monomer.

VD:

(-CH2-CHz-),

~+cH—cH,
I 2
CH,

n

polyethylene

polypropylene
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- Néu tén monome gom 2 tur tr¢ 1€n hodc tir 2 monome tao nén polymer thi tén monomer phai dé & trong

ngoac don.
VD:
{CH,-CHCly, poly(vinyl chloride)
{CO-C¢Hs-CO-0O-C,H4-0y poly(ethylene terephthalate)
+CH; - CH = CH- CH; - CH,~CH 4,
CeHs Poly(butadiene-styrene)

- Mt s6 polymer c6 tén riéng (tén thong thuong).
VD:

Teflon €CF>-CF)

Nilon-6 tNH-[CH:]5-CO9,

Cellulose €CsH10O5)n

D. HIEU UNG ELECTRON, HIEU UNG KHONG GIAN. ANH HUONG CUA HIEU UNG
ELECTRON LEN MOT SO TiNH CHAT VAT LY, KHA NANG PHAN UNG HOA HQC.
Trong phan tir hop chét hitu co, cac nguyén tir c6 anh hudng truc tiép hodc gian tiép 1in nhau ma phan 16n
do sy khac nhau d6 4m dién giita hai nguyén tir 1ién két. Cac anh hudng gian tiép nhu vay dugc goi 14 hiéu
ung electron. Ngoai ra, do anh hudng cuia kich thudc cac nguyén tir hodc nhém nguyén tir con c6 hi€u ing
khong gian.
I. HIEU UNG ELECRTRON

Electron 14 tiéu phén linh dong nhat trong phan tir, dil chua tham gia lién két héa hoc hodc di tham
gia lién két nd déu c6 thé bi dich chuyén boi anh hudng twong hd cia cac nguyén tir trong phan tir.

Su dich chuyén mat do electron dwoc phan thanh hiéu Gmg cam tng, hiéu tmg lién hop. hiéu Gmg siéu
lién hop va hi€u trng truong.
1. Hiéu wng cam vng (Ki hiéu: I, tén tiéng anh 1a Inductive effect)
1.1. Ban chit ciia hiéu tng cam ing
VD: CH;-CH>-CH; p=0

3 2 1
CH; — CH,— CH,—Cl u=1,8D (85+< 8,+< ;%)

- Lién két 'C~Cl bj phan cuc v& phia Cl 1am C hoi duong va Cl hoi am, anh huéng dén lién két '€ —°C va
‘C-°C
- Su phén cuc cua mot lién két cong hoa tri 1a nguyén nhan chuyén dich mat do electron cta cac lién két O
bén canh vé phia nguyén tr am dién hon. Anh huéng ludng cuc cua lién két cong hoa trj truyén theo mach
céc lién két O theo co ché cam tng.
— Vay ban chét cta hiéu ung cam ung la sy phan cuc cac lién két O lan truyén theo mach carbon do su
khéc nhau vé d am dién lién két
1.2. Phan loai va quy luit ctia hiéu &ng cam wng
Quy udc: nguyén tir hydrogen lién két vi carbon trong C-H ¢6 hiéu tmg I = 0 (thuc té : lién két C — H ¢6
phan cuc nhung rat yéu)
Cac nhom thé chuyén dich méat d6 electron cta lién két © manh hon hydrogen thé hién hiéu ung -1: "NR;, -
OR, -SR, -NR,, -X...
8+ 8-
C—Y:Nhom -1
+ Hi¢u tng — I c6 d6 16n tang theo dd am dién cua nguyén tir hodc nhém nguyén tir gay ra hi¢u ung do
VD:

-I <-Br<-Cl<-F

-NH, <-OH <-F
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Cop3 < Cyp2 < Cyp!

-CH=CH, < C¢Hs <-C=CH < - C=EN<-NO,

-C=C<-C-N<-C=0
- Cac nhém thé cho electron 1am nang cao mat do electron trong mach lién két © so v6i nguyén tir
hydrogen, thé hién hiéu tmg +1. Hiéu tmg +I ting theo bac gdc hydrocarbon.
1.3. Pic diém
- Hiéu tmg cam tmg c6 dic diém 13 giam nhanh khi mach carbon truyén hiéu ung d6 kéo dai.
Luu ¥: Hiéu tng cam tng coi nhu khong bi can trd boi cac yéu t6 khong gian
2. Hiéu @ng lién hop ( Ki hiéu: C, tén tiéng anh 1a: Conjugative effect)
2.1. Ban chit va phan loai hiéu wng lién hop
Trong hé lién hop T~ T (lién két doi, lién két ba xen k& cac lién két O) hodc nguyén tir con cip electron
khong phan chia lién két véi lién két doi hodc lién két ba) néu c6 nguyén tir hodc nhom nguyén tir hat
electron vé phia n6 (do d6 am dién 16n) cac lién két ™ trong hé d6 s& phan cuc theo chidu nhit dinh (dwoc
biéu thi bang miii tén cong) goi 12 hiéu tmg lién hop 4m (-C)
VD:

N a
CH,=—=C C=—=0 ]
H H Nhom—C

~ .| 'S
CH;=—C C C C=—==0 i
H H H H Nhom —C
- Trong hé lién hgp n — ™ nguyén tir hay nhoém nguyén tir chtra cp electron n ludn ddy cip electron d6 vé
phia lién két ™ ciia hé lién hop. Ta no6i ring nguyén tir hodc nhdm nguyén tir d6 da gay ra hiéu ung lién hop

duong (+C)
’ e
ch—rrlﬁ:/;ilﬁ:cm
Y )
Cl——CH——CH; CH;
Nhom +C Nhom +C
- Phan loai
Y Y !
—L0== C==C—H C C V=7
+C C=0 -C
- -Cl -F.-0OH, -NH; _ chuan =C=0. -COOH. -NO,

2.2. Quy luit so sanh cia hi¢u @ng lién hgp
- Hiéu tng —C cua nhom —Y=Z tang theo d0 phan cyc cua nhém do
=C-NH, <=C-NH <=C=0
-N=0 < -NOz
=C=NH, <=C=NH, <=C=0 <-NO,
- Hiéu tmg +C cua X giam theo chiéu ting kich thudc nguyén tir (kich thudc ciia obitan n) va giam theo
chiéu ting ctua do am dién néu kich thudc nguyén tir nhu nhau.
-1<-Br<-CI<-F
-F <-OH < -NH2
2.3. Pic diém
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- Khac véi hiéu ing cam tmg, hiéu tng lién hop truyén qua hé lién hop chi thay ddi it khi mach lién hop
duoc kéo dai.
- Hi¢u tmg lién hop con khac hiéu tmg cam tmg & chd né chi xuét hién trén hé lién hop phang hay gan
phing tirc 1a hé lién hop trong d6 truc cta cac obital ™ va p song song hay gan nhu song song voi nhau vi
hé phang méi c6 su lién hop.
Luwu ¥: Hau hét cac nhoém +C dong thoi ¢6 ca hiéu tng —I nén thé hién mot hiéu ing tong quat bao gdm ca
hai hi¢u ung do.
VD: CH;O 14 nhém day electron néi chung (-C > -I)
Nhung Chlorine 1a nhom hut electron néi chung (+C < -I)

gl:'_ HCQHZ

Clo chuyén electron n ciia minh sang lién két C1 — C gy nén sy dich chuyén electron 7 cua lién két C=C
sang nhém =CH,, Vi I ctia clo 16n hon +C nén céc nguyén tir ndy déu mang dién tich duong.

- Céc nhém -C thuong co dong thoi ca hiéu ing —I nén tinh hit electron cang manh.

- M6t s6 nhom ¢6 hiéu ung C véi dau khong ¢ dinh nhu vinyl, pheny]l...

0o
&
3 x‘u. ﬂ‘H
O
— e d 1. y o . ;
+C -C -C +C
- Két hop tac dong tong hop cua hai hiéu tng va lién hop ciia mot sé nhom thé cy thé
Nhém thé Hi¢u trng cam trng Hi¢u t&rng lién hop Tac dong tong hop
Nhém alkyl R +1 -
-O- +I +C
-NH,, -NHR, -NR; -1 +C Cho electron
-OH, -OR -1 +C
-NH;", -NR;" -1 -
Halogen -1 +C
=C=0 -1 -C
~COOH, -COOR -1 € Nhan electron
-NO; -1 -C
-C=N -1 -C
-SO:H -1 -C

3. Hi¢u trng siéu lién hop
3.1. Ban chét va phan loai
- Khi ¢ vi tri @ ddi v6i nguyén tir carbon khong no c6 cac lién két C.-H thi xuét hién su lién hop giita

C.-H v6i C=C. Ngudi ta ndi rang nhom — CH; da gay hiéu ung siéu lién hop duong (+H). Hiéu ting nay

biéu dién bang miii tén cong cit ngang qua lién két C.-H .
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-Khi ¢ vi tri @ d6i v6i nguyén tir C ¢o céc lién két C.-F thi nhanh -CF; s€ gay hi¢u Ung si€u lién hop am

(-H)

F
C*—@:CH

F

~

3.2. Quy luéat
- Hiéu tng +H s& yéu khi giam s0 lién két C,-H

-CH;3> -CH,-CH;> -CH(CH3),> -C(CHs);
4. Hiéu @rng trudéng
- Anh huéng ctia nhém thé dén trung tAm phan tng dugc truyén khong phai qua lién két ma truc tiép qua
khong gian hodc qua phan tir dung moéi theo co ché tuong tac ludng cuc — ludng cuc tao nén hiéu tng
trudng, ki hiéu F.
- Viéc phan biét hiéu trng cdm g va hiéu Ung trudng rat khé vé mat thuc nghiém. Hiéu ung truong phu
thudc vao hinh hoc ctia phan tir va vi tri tic dung khi cac nhom tuwong tac gan nhau trong khong gian
- Chiing minh cho sy ton tai ctia hiéu tmg trudng 1a anh huéng ctia cac nhom thé dén hang s6 phan li ciia
nhom carbonxyl trong hé ctmg khi vi tri khong gian va nhom thé duoc c¢b dinh.
VD:

Cl

Cl

COCH COOH

pK.=6.07 pK.=5,67
Vi Iy do: rit kho dé phan biét hiéu Gng truong va hiéu Gmg cam tmg nén hién gio da dung khai niém hiéu
g cam tmg va hiéu ring do 1a tac dung phdi hop qua lién két va qua khong gian.
II. HIEU UNG KHONG GIAN
- Hi¢u trng khong gian 1a loai hi€¢u ung do kich thude cua nhdém nguyén tir gdy nén, ki hi¢u 1a S (Steric
effect).
1. Hiéu &rng khong gian loai I (S1)
- La hiéu tmg cta nhitng nhom thé c6 kich thude twong dbi 10n, chiém nhitng khoang khong gian dang ké va
do d6 can tr& (hay han ché) khong cho mot nhém chirc ndo d6 cia phén tir twong tic voi tac nhan phan tng.
VD: 2,6-dimethyl — 1,4 — quinone c6 hai nhém carbonyl nhung chi c6 mdt nhom carbonyl 1a c6 kha nang
phan ung véi hydroxylamine.
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CH, CHs
NH,O0H
0 0o — NOH 0
CH, CHa

2. Hi¢u wng khong gian loai II (S,)

- La hiéu trng ctia nhitng nhom thé c6 kich thude 16n da vi pham tinh song song cua truc cac dam may
electron ™ va p trong hé lién hop (1am giam hiéu tmg lién hop ciia cac nhom thé khac).

VD: N-dimethylaniline dé tham gia phan tng ghép d6i véi mudi diazoni & vi tri para do hiéu tng +C cta
nhém —N(CHj),. Trong khi d6 dan xuit 2,6-dimethyl ciia amine nay lai khéng tham gia phan tng do hiéu
ung khong gian da lam cho nhém —N(CHs),, bi xoay di 1am cho sy xen phu gilra cac obitan 7 va p bi vi
pham va hiéu ung +C bi giam.

Hsc\a(_\

TNCEHN, HSC\ Q -
‘_/—h- N— Ne=MN—
W NS o \_/

H;C CH;
N
H3C | H3

CeHsNy .
E——— KHONGXAY RA

3. Hiéu trng ortho

- Céc nhém thé & vi tri ortho trong vong benzene thuong xay ra nhimg anh huong “bat ngd™ dén tinh chét
vat 1y cling nhu tinh chat héa hoc cta phan tir (tinh acid, tinh base).

VD: céc acid dong phan ortho RCsH,COOH c6 hing s6 K., 1udn 16n hon cic dong phan khac bat ké ban
chat ctia nhom thé 1 gi. Loai anh huong dic biét ctia cac nhom thé & vi tri ortho nhu vay goi 13 hiéu tmg
ortho.

- Hiéu tmg ortho khong don thun 14 hiéu tmg khong gian ma 14 hiéu tng hdn hop cta nhiéu yéu td:

+ Hiéu tmg khong gian loai I: nhém X & vi tri ortho can trd sy tin cong ciia tic nhan Y vao nhom chic Z.

X \
I

K8
£

-

.

Ed

Y

+ Hiéu tng khong gian loai II: nhém X 1am mét tinh phing cua hé.
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+ Hi¢u tng cam g: Nhom X ¢ vi tri ortho ¢ gan nhém chuire hon nén thé hién manh hon ¢ cac vi tri khéc,
ngoai ra con tac dung tryc ti€p nho hiéu ing trudong.

Xﬁli
z
+ Tao lién két hydrogen ndi phan tir.
0 ﬁI
HO 0 HO .
e .
~NcF xCJ/ O 4,
K..10°: 63 105 5000

III. QUAN HE GIUA HIEU UNG CAU TRUC VA TiNH CHAT VAT LY

1. Nhiét dg soi (t°s)

a. Khai ni¢m

Nhiét do s6i ctia mot chit 1a nhiét d6 tai d6 4p sudt hoi riéng phan cua chit bang ap suat khi quyén trén bé
mit chat long.

b. Céc yéu té phu thudc

-Ap suit khi quyén trén bé mit chat long: ap suat cang thap thi nhiét do soi cang thap. Tuy nhién khi so sanh
nhiét do soi thi ta chi xét & cling mot gia tri 4p suat bén ngoai, chang han, ap suat khi quyén (1 atm). S& 1a
khong chinh xac néu ta so sanh nhiét do sdi cua mot chit nao do6 trén bé mat trai dat va mot chit & noi khac
tréi dét.

- Luc hut gitra cac phan tu: cac phan tr hit véi nhau véi mot luc cang manh thi nhiét do so1 cang tang. S& di
cac chat khac nhau c6 nhiét d sbi khac nhau 1a do lyc hut gitra cac phan tir d6 khac nhau. Pay 1a nguyén
nhan quan trong dé giai thich va so sanh nhiét do sbi cta cac chat.

¢. Cac yéu t6 anh huéng

- Lién két hidro lién phan tir giita cac chat: Lién két hydrogen cang bén thi nhiét do soi cang tang. Lién két
hydrogen duoc hiéu 1a luc hit tinh dién giita mot nguyén tir phi kim c¢6 d6 4m dién 16n va mot nguyén tir
hydrogen linh dong. Nhing chét co lién két hydrogen manh nhu cac chét hitu co: alcohol, carbonxylic
acid,... hay cac cht vo co: HF, H,O, NHs....

- Phén tir khdi cac chat (M): M cang 16n thi nhiét do s6i cang 1on. Py 1a lyc hat Van der Walls giira cac
chat.

- Su phén cyc ciia phan tir: chat cang phan cyc thi lyc hit phan tir cing manh va nhiét d6 séi cang tang.

- Dién tich bé mat phan tir: dién tich bé mit cang 16n thi luc hit phan tir cang manh lam nhiét do s6i cang
cao. Chét hiru co c6 mach carbon cang phan nhanh thi dién tich bé mat phan tir cang gidm nén nhi¢t do soi
giam.

2. Nhiét do nong chay (t°.)
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a. Khai niém
Nhiét d6 néng chay ciia mot chat 1a nhiét do tai d6 chat bit dau chuyén tir trang thai rdn sang trang thai long.
b. Céc yéu té phu thudc
Su sdp xép giita cac phan tir hodc nguyén tir trong mang tinh thé tirc 13 cdu trac mang tinh thé cua chat (sip
xép chit khit hay kém chit khit). Cau triic mang tinh thé cang chit khit thi nhiét do soi cang cao
3. Mot s0 quy luat vé t°s va t°nc ciia hop chit hiru co
- Trong cung ddy dong dang, t°s va tnc clia cac chat ti 16 voi phan tir khdi M.
- Cac chét c6 lién két hydrogen lién phén tir thuong co t°s va t°nc cao hon (do phai cung cap thém ning
lwong dé pha v cac lién két hidro). Khi d6, lién két hydrogen cang bén t°s va t°nc cang cao. Do bén lién két
hydrogen —-COOH > -OH > -NH,.
- S6 nhém chirc cang tang thi lién két hydrogen cang bén.
- Cac amino acid déu 1a nhing chét két tinh khong bay hoi, nong chay (c6 su phan hity mot phan) & nhiing
nhiét d6 twong ddi cao vi chiing ton tai ¢ nhitng dang ion ludng cuc.
- Cac chat khong c6 lién két hydrogen thi dira vao phén tir khdi: néu cdu tric twong tu nhau thi phan tir khoi
cang 16n s& din dén nhiét d6 nong chay va nhiét do soi cang cao.
- Khi phan tir khéi x4p xi nhau thi dwa vao do phan cuc phan tir va mot s6 dic diém cau trac sau day:
+ Pdng phan nao c6 d6 phan nhanh cang cao thi nhiét do s6i cang thap (vi lam ting tinh dbi xtmg cau va
giam su tiép xtc gitra cac phan tir).
+ Nhiét do soi va nhiét do nong chay cua xicloalkane cao hon alkane c6 cing s6 nguyén tir carbon.
+ Hi¢u tng —I cia nhém chure Y trong RY cang manh thi nhiét dg s6i cia RY cang cao do su phan cuc cang
16n..
+ Dén xuit cia benzene c6 nhiét d6 soi ting dan do phén tir khdi ting va do phan cyc hoa ting, dong thoi
nhiét d6 nong chay giam dan do tinh ddi xing phan tir giam di.
+ Nhitng dan xuét ortho-2 1an thé c¢6 kha ning tao lién két hydrogen ndi phan tir ¢6 t°s va t°nc thip hon dong
phan para-mot cach 16 rét. Cac dong phan meta- va para- chi co lién két hydrogen lién phan tir nhung lién
két ctia dong phan para- bén hon do nhiét d6 soi cao hon.
IV . QUAN HE GIUA HIEU UNG CAU TRUC VOI TiNH acid, base
1. Tinh acid.
- acid 1a chét cho proton.
- bic diém: Co nguyén tir H linh dong (co lién két A-H phéan cuc, A c6 do am dién 16n).

— y '
— iy axit R-C—-0O-H
ancol R—-0—H< E—O0—H < ’?{’2“3( A 'f.(i-B.
RSl (), <
S il (-C .-1)
—C

- Ta ¢6 thé phan chia cac acid hitu co c6 proton thanh ba nhém, dya theo sy khac nhau vé cau tric nhu sau:

—— Y - C F':;q H C P#'f-( H
ol d
A Ap Am

Y va Z 1 nguyén tir cia nhitng nguyén t6 c6 d6 4m dién 16n hon carbon.

- Moi yéu té lam tang su phan cuc cta lién két O — H va 1am ting do bén cua anion sinh ra déu 1am ting tinh
acid trc 1a lam tang K, hay lam giam pK, (pK. =—1g K.,).

1.1. Nhom A, gﬁm cac ancol, amin, halofom X,CH,...

- Nguyén nhan cua tinh acid chi 13 sy phan cuc lién két —Y«—H ¢honén day 1a nhém acid hiru co yéu
nhat. Tinh acid ctia diy nay bién ddi theo hiéu timg cam tng cta gdc R lién két v6i YH.
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- CFs: gay hiéu tmg —I lam tang s phan cuc nhom OH do d6 lam tang tinh acid, trai lai —CHj; gy hiu ng
+1 giam sy phan cuc nhom OH va gidm tinh acid.
- Ta thiy cac ruou c6 tinh acid rat yéu, chiing chi tic dung véi Na ma khong tac dung voi NaOH. Rugu
ethylic ¢6 tinh acid yéu hon rugu methylic vi nhém —C,H, ¢6 +1 16n hon ctia -CHs.
1.2. Nhém An gdm céc phenol, enol, amin thom...

- Nguyén nhan cua tinh acid 1a sy phan cyc lién két —Y<«—H 3 gy lien hop n, T trong phan tir acid cling
nhu anion sinh ra.
VD:

/H

N
, OH o——=

phenol ion phenolat

- Nho ¢6 su lién hop n, ™ nhu trén, cic acid nhém Ay manh hon cac acid nhém A,. Chang han: phenol ¢6
tinh acid manh hon ethanol, aniline con tinh acid manh hon methylamine.
- Khi dua nhém thé hat electron vao vong benzen tinh acid s& ting lén.
1.3. Véi cac hop chit ¢ chira chite COOH
- Nguyén nhan cua tinh acid ¢ day cling twong ty nhu acid nhom Ay. Tuy nhién Ay ¢6 tinh acid manh hon
Ay, A vi Z c6 d0 am dién 16n hon carbon do d6 C=Z gay hi¢u ung -C va -1 manh hon C=C.
VD: carbonxylic acid c6 tinh acid manh hon ancol va phenol.
- Nhom c6 kha nang hat e lam ting sy phan cyuc cua lién két O-H s& lam tang tinh acid.
- Nhém c6 kha ning day e lam giam su phan cuc cta lién két O-H s& 1am ting tinh acid.
a. Véi day acid béo no R-COOH
- Béc cua R cang lon, +I cang manh, tinh acid cang giam.

HCOOH > CH3-COOH > CH;CH,-COOH > CH;CH,CH».COOH > (CH;),CH-COOH > (CH3);C-COOH
- Néu c6 nhom thé ¢6 -1, tinh acid sé tang.

F-CH,-COOH > CI-CH,-COOH > CH;-O-CH,-COOH > CH;-COOH > CH3;CH,-COOH

b. Véi day acid béo khong no R-COOH
- acid khong no thuong co tinh acid manh hon acid no (vi d6 am dién ciia ciia Csp > Csp? > Csp?), nhat la

acid P+Y do vi tri nay chi ¢6 —I, khéng +C (vi tri @ vira - va +C).

- Gifta 2 d6ng phan cis va trans cua acid @ - khong no, dong phén cis ¢ tinh acid manh hon (do hiéu tng
khong gian 1am anh huong +C cta ndi doi).

¢. Véi acid thom

STT Acid pK.
1 H-COOH 3,75
2 C¢Hs-COOH 4,18
3 CH;-COOH 4,76

1 <2 do H khéng c6 hiéu ung con C¢Hs c6 -1 < +C (do COOH 1a nhém phan hoat hoa).
2 <3 do trang thai dong thi

CHj; c6 +1 lam mat d6 dién tich am tang lén, anion

(H:-CO0 khong bén.
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| CsHs- ¢6 -1, -C lam mat do dién tich duoc giai toa

- Vi dan xuét cia Benzoic acid X-C¢Hs-COOH, thi tuy thudc vao ban chat X va vi tri cua X ma tinh acid
c6 thé tang hay giam..
- Quy luat: Du X day e hay hut e nhung X & vi tri ortho thi lu6n 1am tang tinh acid (d¢6ng phéan ortho luén c6
tinh acid 16n hon Benzoic acid va 16n hon cac ddng phan con lai), do hiéu ting ortho ( tong hop ciia nhidu
yéu t6 nhu —I, hiéu tmg khong gian, lién két hydrogen ndi phan tir....).
2. Tinh base
- base 1a chat nhan proton H.
- Pic diém: C6 nguyén tir Z c6 cip e tu do
Thuong gip: - Nhém 1: Anion cta cac acid yéu nhu C,HsO", OH", C,HsCOO", CH;COO- ...

- Nhom 2: Amine, alcohol, phenol.
- Nguyén nhan tinh base cua cac amin cling nhu cua NHjs 1a do cd@p electron ty do ciia nguyén tir nitrogen c6
thé nhudng electron ciia nitrogen va lam bén cation sinh ra déu lam ting tinh base ctia amine.
2.1. Nhom 1.
- Anion cua cac acid yéu dugc coi la base lién hop cua acid HA
HA b H + A
Acid Base lién hop
- acid cang yéu thi base lién hop c6 tinh base cang manh.
Tinh acid: C;HsOH < H-OH < CsHsOH < CH;COOH
Tinh base: C;HsONa > NaOH > C¢HsONa > CH;COONa
2.2. Nhom 2
Amin c6 tinh base manh hon alcohol va phenol, nhung lai yéu hon cac alcoholate va phenolate:

CH;0 > HO > C¢HsO > CH;NH, > CH;0H > CcHsOH

Xét riéng truong hgp amin
- Tinh base ctia cac amin day béo > NH; > Amin thom

T -
[~ _.1\1‘1&‘2 R —‘;:—NH2

Q)

: NH, < T
K;U;’E ~ ) *

—C
- Amin bac 2 c6 tinh base manh hon amin bac 1 (vi c6 2 nhoém gay hiéu ung +I) va hon ca amin bac 3 (vi
amin bac 3 ¢6 3 gdc R 1am cation sinh ra dwoc hidrat hoa khong bén do an ngit khong gian).
- Pua thém nhém hit e vao gbc R (-1,-C) s& 1am cho tinh base giam di.
- Amin thom: Nhom thé hiit e gan vao nhan thom 13 giam tinh base va nguoc lai
E. CO CHE PHAN UNG.
I. CO CHE 1. Phan mg S\>.
- Phan mg nay chi xay ra trong mot bude. Dé cho phan tng xay ra thi tic nhan nucleophin phai tién dén du
gan chat phan Gmg dé co su hinh thanh lién két, nhung bén canh d6 thi lién két carbon — halogen ciing sé& bi
bé gdy. Ca hai qua trinh nay déu can c6 su cung cip ning luong. Co ché cua phan tng va gian d6 ning
luong dugc mo ta nhu sau:
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=]
o N |
NulqﬂC—Br — Nu———ﬁ———-Er & MNu—Cpy + Br®
H HH H
fransiticn state

Energy T

activakion
energy

T
Bonding changes

- Phan tng tiép dién, ning luong tiép tuc ting 1én cho dén khi hinh thanh lién két giita carbon va tic nhan

nucleophin. Nang luong giai phong ra du dé bu lai muc ning lugng can thiét dé bé giy lién két carbon —

halogen. O thoi diém hinh thanh trang thai chuyén tiép thi ning luong dat cuc dai, d6 1a thoi diém ma 1/2

lién két carbon — halogen bi bé gy va 1/2 lién két carbon — nucleophin duoc hinh thanh. Luc nay s& ¢6 hai

con dudng lam giam ning lugng ciia hé 14 tré lai chat phan tng hodc hinh thanh san phim. Bc tranh vé

trang thai chuyén tiép chinh 1a chia khoa dé hiéu rd tinh chit cua phan tng nay.

- Mirc ning luong can thiét dé dwa chit phan tng va tac nhén nucleophin dén trang thai chuyén tiép

(transition state) dugc goi la nang lugng hoat héa ciia phan Gmg. Phan ung xdy ra cang nhanh khi nang

lugng hoat hoa cang nhd.

- C4u tric cla trang thai chuyén tiép:

ransition stake
Khi hai nhém thé chinh gin vao carbon bi anh hudng béi nguyén tir hydro thi luc tuong tac giira nguyén tir
hydro va nhom thé nho va khong can phai ton nhiéu ning lwong dé thing luc nay—> ning lugng hoat hoa
thap. Khi thay H bang mot nhoém -CH; chang han thi nang lugng hoat héa sé tang 1én, phan @mg xay ra cham
hon. Chinh vi vay thtr ty tham gia phan img Sx* nhu sau: metyl > dan xuat bac 1 > dan xuét bac 2 > din xuat
bac 3.

H3 ?Ha Hs
""""" -Br ----—Br ----—Br
k- —j kl;lSCHJ @BC cH,

prirmary secondany bertiary

fransition stakes
-Nghién ciru vé trang thai chuyén tiép ctia phan g Sy’ s& cho ta thdy mot tinh chit khac ciia phan tng nay.
Hay luu y rang 1a tac nhan nucleophin tin cong tir phia sau so v6i huéng ma nhém halogen di ra. .
- Két qua cua qua trinh nay 1a su d6i quay. Néu chiing ta v& cong thirc 3D thi s& dé dang thdy duoc tinh chat
nay. Vi du:

{_,_,—_‘
HaC CH; © CH,

o | 4 o
MLt +|_| wml_—BF —— Nu—---(:i ----- Br —= NU—Q___._H + Br
H HH H
et
fransition staks
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Néu nhu chit phan tmg c6 cdu hinh R thi san phdm s& c¢6 cdu hinh S va nguoc lai. Ttrc 1a néu nhu
chung ta hiéu dugc ciu hinh cuia chat dau thi chung ta s& dé dang suy ra dugc ciu hinh cia san pham va
nguoc lai néu trong mot phan tmg thé ma c6 sy d6i quay thi d6 1a phan g S\>.
- Nguyén tir carbon & chat phan tmg c6 trang thai lai hoa sp® va diu nay ciing dugc giit nguyén & san pham.
O trang thai chuyén tiép thi ba nhom thé dinh v6i C khong tham gia phan ¢mg hau nhu 14 phang, diéu nay 1a
do nguyén tir carbon lc nay & trang thai lai hoa sp®. Chinh vi vay ta c6 thé két luan rang phan tng thé S\?
chi co thé xay ra ¢ nguyén tir carbon lai héa sp® ma thoi.
- Téc d6 cua phan tmg phy thudc vao nong do cta chit ban dau va san pham theo biéu thirc: v = k[Nu][dan
xuit Halogen]
- O trang thai chuyén tiép thi lién két carbon — halogen bi dut ra cho nén néu lién két ndy cang d& dat thi
phéan ung cang dé. Vay tha ty tham gia phan ing S\? giam theo thir tu: RI > RBr > RCI > RF
- Lién két C — F thi rat bén nén khoé bi bé gdy, con din xuét iot thi rit hoat dong nén khoé co thé bao quan no.
Chinh vi vy su lya chon t6t nhat 13 dn xuét bromine hay clo.
II. CO CHE 2 : Phan tmg Sy
- Sx' 13 co ché phan tmg thé don phan ti, ¢6 téc d6 phan tng dugc biéu dién bai biéu thic v = k[R-X]
- Pay 1a mot co ché nhiéu giai doan véi nhitng tinh chét chinh nhu sau.
+ Buoc 1: Giai doan cham, s€ xdy ra sy phan cat di 1i dé tao thanh carboncation. Budc nay quyét dinh téc do
phan tng.
+ Budc 2: Tac nhan nucleophin tin cong nhanh vao carboncation dé hinh thanh nén lién két sigma méi.
Gian do trang thai chuyén tiép clia phan tmg c6 dang:
A

5

Eeaction Coordinate
Nhu ta da biét, carboncation hinh thanh c¢é cdu triic phiang nén tic nhan nucleophin c6 thé tin cong tir phia
trén hodc phia dudi mat phing carboncation v6i xac suit nhu nhau nén néu chit dau 1a mot chit quang hoat
thi san pham hinh thanh s& 14 bién thé raxemic

Nu HNu
- = Mely\
hie + Lt H :
oo HMotice thatthe products are
Etf Me, 1 it o i ages.
INu INu

Chinh vi trong tién trinh phan tmg cé su tao thanh carboncation nén s& xay ra kha nang chuyén vi thanh
carboncation bén hon. Piéu nay chung ta s& xét sau.

III. CO CHE 3 : Phan img E,

E,: Phan tng tach ludng phan tir, toc 6 phan tng tuan theo biéu thirc v = k.[B][R-LG] (LG: leaving group:
nhom di ra)

Co ché cua phan tmg duoc biéu dién nhu sau:
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—ﬂ | l'\ J"'ll -
B: H—f(:j_l(lj—(]':?‘, — s+ B-H fc:c\ LG

Ta s& xem xét anh hudng ciia cac yéu td dén phan tmg va hoa lap thé cua phan tng

1) Anh huéng ciia nhém R

Trong phan tng E2 thi ¢6 su chuyén ddi vé dang lai héa cta nguyén tir C, tir Csp3 vé Csp2. Chinh vi vy
phan tmg tach E2 xay ra d& dang néu nhu carbon bi tich ¢ bac cang cao. Diéu nay thi giéng voi E1.

2) Anh huéng ciia nhém di ra

Lién két C — LG bi bé gy trong tién trinh phan mg, chinh vi vay nhom di ra cang tdt thi toc do phan tmg
cang tang. Tuy nhién néu nhom thé qua dé dang di ra thi phan Gng s& xay ra theo co ché El.

3) Anh hudng ciia base

Do trong biéu thuc toc do phan g c6 sy xuét hién néng dd base nén do manh cua base la rat quan trong
trong phan ing E2. Rét nhiéu cic base manh tham gia phan ung E2.

4) Héa ldp thé

Phan g E2 xay ra dé dang khi nguyén tor H va nhom di ra 1a & vi tri d6i anti trong cdu dang Newman. Diéu
nay s& lam cho lién két don bi dut ra hét strc dé dang dé hinh thanh nén lién két pi

B —H o B-H
Q‘ LG
- Phan tmg E2 x4y ra khi
+ Néng d06 base manh 16n
+ Nhom di ra kho

+ Sy cat dit lién két R — LG khong dan dén sy hinh thanh carboncation bén (E1)
IV. CO CHE 4 : Phan tng E,
- E;: Phan tng tach don phan t, tbc do phan Gmg tuan theo biéu thirc v = k.[R-LG] (LG: leaving group:
nhom di ra).
- Co ché cuia phan Gmg duogc biéu dién nhu sau:

| ] | -
H—tlj—tlj—ff?; H-—C—Ct  L¢
|
i, | .
B=ﬁ}[—fr1|3-3 r|$+ — s+ B-H KIc:q\

Sau déy ta s& xem xét anh hudng cua cac yéu td dén phan Gmg va hoa 1ap thé cta phan Gmg

1) Anh hwéng ciia nhém R

- Trong phan ung E1 thi tdc do phan tng dugc quyét dinh ¢ giai doan 1, d6 chinh 1a giai doan loai bdo nhém
di ra dé hinh thanh carbocation. Chinh vi vay carboncation cang bén thi tbc d6 phan tng cang 16n.

- Do ¢6 sy hinh thanh carboncation & trang thai chuyén tiép cho nén trong phan tmg luén kém theo sy
chuyén vi (vi du: chuyén vi 1,2 — hydride hay 1,2 — alkyl) dé hinh thanh nén carbocation bén vitng hon

2) Anh hwéng ciia nhém di ra

- Trong phan tng E1 thi viéc tich nhom di ra 1a anh hudng dén téc do phan ung, cho nén nhém di ra cang
t6t thi phan (mg xay ra theo co ché E1 cang dé dang.

3) Anh hwéng ciia base

- base khong dong mot vai trd quan trong trong phan ting E1 do n6 khong hé tham gia vao biéu thirc toc do
phan tmg. Tuy nhién néu base cang manh thi phan tmg xay ra theo E2 cang dé.

4) Héa ldp thé
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- Phan tng E1 xay ra theo hwong wu tién tao thanh alkene bén hon, d6 chinh 1a alkene nhiéu lan thé hon va
d6ng phén trans dugc vu tién tao thanh hon dong phén cis.
- Phan tmg E1 x4y ra khi

+ base duoc sir dung 13 base yéu

+Nhom di ra dé

+ Carboncation hinh thanh phai bén viing.
Mot s6 van dé vé co ché phan rng Héa 1ap thé dong.
1) Phan vmg Sy’
O day nhu ta da biét trong phan tng SN2 ludn c6 su tin cong sau ciia nhom thé, tao thanh san pham c6 ciu
hinh nguoc véi cau hinh chat ban dau. Néu chat dau c6 cau hinh R thi nguoc lai san phdm phai ¢6 cdu hinh
laS.

Backside Attack Frontside Attack

R, R
£ 1
Nuc: ﬁ]fLG ]L_;,G
R} g
R, RzRav
Nue:
inversion retention
R R4
Nuc*{@ : quuc
rRz RIR,

enantiomers
2) Phan vng Sy'
Nhu di biét phan tng nay di qua trung gian carboncation phang nén tac nhin nucleophin c6 thé tin cong
vao ca hai phia ctia nhom thé tao hdn hop raxemic, tuy nhién diéu d6 khéng han dung. Trong rat nhiéu
truong hop ngudi ta thu dwoc cac san phadm quay cu hinh trong SN1. Ly do vi trong qua trinh tao thanh ion
thi ion 4m chua di ra xa han carboncation nén chin méat mot phia tan cong, vi thé san pham trong nhiéu

truong hop 13 quay céu hinh.
l?H? |?H
= 50% retention
S —_— - L —=
IBrl 07 SRR I T/ A
_ 3 ;
\Br1 f\
| VY
2...-;':“&1 —— eC—1 H0l
2 2 1 2 1
I iz
¢ > 50% inversion
— = | — | a
IOH, -H 10H
]
3) Phan ung Sy

Trong phan tmg thé nucleophin loai nay thi thuong san pham thu duoc 13 giit nguyén cau hinh do sy tan
cong cuing mot phia véi nhém di ra. Hién co ché chuyén vong da bi bac bo bai nhiéu Iy do khac nhau, co
ché duoc chép nhén rong rai hién nay la co ché di theo su tao thanh carboncation.
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Tuy nhién néu trong hé phan tng c6 mot tac nhan base nhu pyridin thi s& lai cho san phiam nghich chuyén
cau hinh nhu Sy?.
4) Phéan tng Sg :
- Thudng phan Gmg S hay gip trong cic hé thom va it gdy ra anh hudng vé su thay ddi ciu hinh nhung nd
lai 1am thay d6i nhiéu sy dinh huéng nhom thé trong mot ) truong hop vi kich thuéc nhom thé qué 16n.
Ching han nhu 4p dung phan tGng Friedel — Crafts vao tert-butylbenzen cho san pham thé cha yéu vao vi tri
para
- Sau khi két thic phan phan tmg thé thi bay gid chiing ta s& chuyén qua phan tmg tach. C6 ba co ché phan
tng tach 13 E,, E; va E\s. Trong dé chi c¢é E; la ddng chii y vé mdt ldp thé.
- Hoéa 1ap thé cua co ché tach E,.
Phan tng tach E, chi xdy ra khi cac trung tdim phan Gmg & vi tri anti d6i v6i nhau trong coéng thtrc chiéu
Newman hay cong thirc chiéu phéi canh, do & trang thai nay thi sy xen phu tao lién két pi 1a tot nhat. Vi du:
B Ty
H

LG

Trong cac hop chat vong xiclohexan thi su tach E, chi xdy ra khi cdc nhom thé & vi tri diaxial d6i véi nhau,
vi di€u nay thoa man dicu kién cac trung tdm phan ung ¢ vi tri anti:

C(CH),
B /77 oem), rd. rate= 1
C{CH,)
B EtEn ’

C(CHy, tBu OH

Ncm}gb O rd. rate > 500
B :

R.
Ngoai ra ngudi ta ciing d3 tim dwoc mot s6 phan tng tach syn E,, nhung it duoc nghién ctiru do tinh it phd
bién ctia no:

BfﬂH (N'-{CHS}E
Y
R'4 v R
R R

- Pbi v6i phan tng tach E, thi di qua trung gian 1a carboncation, va hau hét cac phan tGng tach theo E, déu
cho trans-alkene bén hon
Phan ung E1c¢B thuong xdy ra voi cac nhom di ra kho, va di qua trung gian cacbanion vi du:

uigeli.xyz Trang 32



uigeli.xyz

o ..
Me\,\ , :OH Ms\ HOH Me HO
— " I pt ¥ {\ Es )
I_C—C—Q—HJ — ;NEC,]—C—O: —P:NE%: \CZU
/ /e /
Me e M
e

- Lap thé ctia phan tng nay ciing tuong tu E,

Vi phan tmg cong electrophin vao lién két boi thi tuy timg tic nhdn ma co thé quan sat dugc cac mo hinh
lap thé khac nhau. Truong hop hay gip nhit 1a cac phan Ung cong trans khi cho alkene tic dung véi
halogen. Cac phan tng nay di qua mdt cation oni vong trung gian (chi c6 clo va bromine méi c6 dugce kha
ning nay). Cac cation oni vong nay da dwoc thuc nghiém xic nhan bang NMR, diéu d6 chimg minh tinh
dung dén cia co ché nay

H
e CoH
Br,
H By B Br
Hi*C?:- 5 R;_I - T Ns R, '
e NS — HaC g v CaHs
L H H H

- San pham cua dong phan trans 1a ddng phan meso, con cis 1a mot cip dbi quang

- Khi tién hanh cong hydro halogenua vao alkene ngudi ta ciing quan sat thdy huéng cong trong dai da sd
truong hop 1a trans. Piéu nay dan téi mot ¥ nghi 13 co ché s& di qua mot ion vong cau hidrogenoni trung
gian gdy can tré 1ap thé. Thuc té didu nay tuy dwoc chap nhan, nhung sb bang ching thyc nghiém hién van
chua nhiéu:

Ngoai ra ngudi ta ciing quan sat duoc phan (mg cong cis vao alkene, thudc loai nay 1a co ché oxy hoa alkene
boi OsO4, bdi KMnO4 va phan tng cong B,Hs vao alkene
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_/Mﬂx
ws ) %7
+ [JLOFE] z
Hao pH=& <R—C—C—R 4 + MnC4 =
s *
F R
=] =] HO OH
h, £ - ~ i i (2 glycal)
-=C R—C—C—~FR a co
/ '\ B _ k N aly
F. F. ] a] F. F.
A
\:’DS: /
'n] 0 Hz5 ar
+ 050y . RC Cj " MaHS0 2 s
in pyridine P -,
F R
{,_3 ! Hy & E CHQ HHECK:\ :HS CHS
) - L HzO32 MatkzH
h H,C\T‘_ i L“'l“-'"" FaoH ™ repeat 2% c
T H:C ?
R,E H

H
Dic biét 1a co ché phan g cong hydro vao alkene 1a mot qua trinh cong cis:
Pay 1a co ché cong hydro vao alkene véi xuc tac Wilkinson
Day 1a co ché cong hydro va alkene véi xuc tac hip phu (Ni, Pt...)

catalyst surface

L H—H He H CHe=CH;
7. | = X

— -H—H . (" H ="
a) i

Heoo ~.H g
A L ot
H  HHG)H He ~C
| —7 W L A HTT
I I
(©) ()
H H
et u////
G
—

- V& phén tmg cong Ay sé gi6i thiéu doi chut vé quy tic Cram, 13 phuong phap hay gap trong chuong trinh
phé thong, sau do6 s€ m¢ ra mot mo hinh hién dai hon 1a mo hinh Felkin — Anh

Quy tic Cram cho phan (mg cong nucleophin vao hop chét carbonyl c6 thé dugc minh hoa nhu sau:

Va c6 thé duge phat biéu dudi dang: “Tac nhan nucleophin s& tn cong vao hudng it bi chin lap thé nhat dé
tao san pham chinh” (hudng giita nhom thé 16n nhét va bé nhét, hay hudng Si trén hinh vé)

=> Hién quy luat nay chi con dung vdi phan tmg cong hop chit co magie (RMgBr) vao hop chat carbonyl.

Phin II: HE THONG BAI TAP THEO KIEN THUC LY THUYET CO PHAN DANG
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A. CONG THU'C PHAN TU, CONG THUC CAU TAO HQP CHAT HUU CO.
Cau 1: . Hop chat X (CjHs0) duoc phan 1ap tr mot loai tinh dau & Viét Nam. X khong lam mat mau nudc
bromineine va dung dich thudc tim lodng, ciing khong tac dung v6i hydrogen khi c6 xuc tac nikel, nhung lai tac dung
v6i hydrochloric acid dam dac sinh ra 1-chloro-4-(1-chloro-1-methylethyl)-1-methylcychlorohexane.
a) Hay dé xuit cdu trac cua X.
b) Hop chit Y (C1oH200,) c6 trong mét loai tinh dau & Nam My. Tir Y ¢6 thé tong hop dugc X bang cach dun nong
voi acid.

- Viét cong thirc cdu tao va goi tén Y.
- Dung cong thirc cu tric, viét so d6 phan tmg va trinh bay co ché day dii cia phan (mg tong hop X tir Y.

Hwéng din gidi:
Xac dinh céu trac cua X(CjH50): A=2
- X khéng lam mat mau dung dich nudc bromine va dung dich thudc tim lodng ching to trong X khong ¢
nbi doi hay ndi ba.
- X khong tac dung véi hydrogen trén chit xuc tac niken chimg to trong X khong c¢6 nhom chire carbonyl.
- X tac dung vé1 hydrochloric acid dam dac sinh ra 1-chloro-4-(1-chloro-1-methylethyl)-1-
methylcychlorohexane, trong X c6 vong no va c6 lién két eter.
=> Suy ra céu tric cua X:

— CH;~, CH; CH,
S R s

[_m_ | L - ___::-’ . ™, s
CH,

-H,0
9 (C10H2002) — (C H,:0)

Suy ra Y la mdt diol c6 bd khung carbon nhu X

Goi tén Y: 1-hydroxy-4-(-1-hydroxy-1-metyletyl)-1-methylcychlohexane
4-(1-hydroxy-1-methylethyl)- 1-methylcychlohexane-1-ol

+)
¥ SoH
OH
O
<— OH
r
Cis-Y <t x
o Q
OH < i o)
\)r ¢
Trans-Y /

rCﬁu 2: Melodinine E 1a mét alkaloid, duoc tim thdy trong loai Melodinus cochinchinensis. Hop chat nay duoc tong |
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hop vao nam 2019 theo so d6 sau:
1) HCI

2) C:NHz
O  Me” ™ "NH,_ Z>CN |, ACOH

G3

> B] ——— e G >
Me/\)LH K,COs 150°C, PhMe 3) NaBH3(CN) CogHaoNs!

1) HCI, 100°C =——C(OEt)3 1) HCI BuzSnH

4 > G6
= Pd(PPhs)s, Cul 2) BusSnH BEts, O,
C16H19N201 * +EA MeCN 3) Iy C21H25N203

2) NaOH

— G9

C21H24N203

NBS
NBS Gs NaBHy, COCIQ; NaOMe G10

DBU
Melodinine E

G7

G11

Huwéng din giai:
Xéc dinh cong thuc ciu tao cua cac chat tr G1 dén G11.
Hwéng din giai:
Ph Ph chp Ph Ph Ph Ph

EtO i EtO 5 9 EtO s
SN S N N " OTf
H2 A H
Ph Ph
Me OH
NN N EtO 5 EtO,C
y \L 120°C
e
SiPh,

EOC ph/p, %k

TBAF Me Ngif/;
S
H,0,
c
P CO.Et 5\
+H* : OOH >~OH
Me SiPh, Me (sipn,
|£OH OH
COEt [~§ CO,Et
E F + +
Me “oasmth H Me (OH
w [ e
OH OH

dimethoxybenzaldehyde trong methanol c6 cho thém KOH thu duogc chat H4 (C1oH 50).
V& cong thirc cdu tao cac chét tir H1 dén H4.

Cau 3: Cho phloroglucinol (1,3,5-trihydroxylbenzene) phan ung véi chloroacetonitrile (CICH>CN) khi ¢ mat ZnCl,
thu dugc chat H1 (CsHsNOsCI). Suc khi HCI vao dung dich chira chit H1 roi dun hdi Iuu thu dugc chat H2. Pun hdn
hop gdm H2, methyl iodide va K,CO; trong DMF & 80°C. Chiét san pham bang ethyl acetate roi chung cat loai dung
mdi thu dugc chat H3. Vira khudy vira dun nhe & 60°C trong 30 phat hén hop gom H3 va 3.4-

Huwéng dan giai:
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OH NH OMe o

S S S

Cau 4: Cho aniline va ethyl acetoacetate vao binh phan g, thém vai giot HCI déc roi lic manh 15 phut. Dat binh
phan tng vao binh hiit am trong vong 2 — 3 ngay nhan duoc hop chat I1. Pun néng I1 trong dung méi thich hop &
nhiét d¢ cao thu dugc hop chét I2. Pun néng 12 trong POCl; & 70°C, sau d6 trung hoa bang NaOH thu dwgc hop chat
I3. Cho I3 phan tng v&i NaN; v6i sy ¢6 mit ciia mot vai tinh thé KI trong dung mdi DMF khan & 70°C thu dugc hop
chat I14. O mot thi nghiém khac, 1am lanh hén hop chira f-D-glucopyranose pentaacetate voi propacgyl alcohol
(HC=CCH,OH) trong dung méi DCM vé 0°C rdi nhé tir tir BF5.Et,O vao hdn hop phan tmg. Sau khi phan tmg két
thire thu duoc hop chat I5. Thuc hién phan tng “Click” chta I4 va I5 v6i sy ¢6 mat ciia Cu(l) s& thu duoc hop chat
16. V& cong thirc cdu tao cac chét tir I1 dén 16.

Huwéng din gii:

0 Cl N3
CO,Et
O L | ) )
N~ “Me N" Me N” Me N” Me
H H
" 12 13 14

OH OH
Z  HO o! N
HO o_Z HO oA
OH OH
I5 16 "

Cau 5: Xir Iy mot hon hgp gom 2-nitrotoluene va isopropyl nitrite véi MeONa/MeOH & nhiét do thuong, sau d6 dun
noéong voi hén hop thu dugc véi mot lwong du dung dich HCI dac thi thu dugc hop chat A (C/HsNO,) tir hon hop phan
mg. Khi xtr Iy 2-nitrotoluene v&i CrOs trong dung AcOH/Ac,0 ¢6 mit H,SO, dic ¢ 5 °C thu duge hop chat B
(C11H14NOg); Thuiy phan B trong dung dich HCI 10%/EtOH ciing tao thanh A néu trén.Suc khi Cl, vao dung dich 2-
nitrotoluene trong CCl, va dun hoi luu hdn hop phan Gmg nguoi ta thu duge C (C;HNO,CI); xtr Iy C v6i dung dich
KOH/EtOH thu dugc hop chit D (C14HioN,O4). Ozone hoa D rdi ché hoa ozonide tao thanh v6i (CHs),S ciing thu
duoc A néu trén. Hop chit A con duoc tao thanh truc tiép tir C khi cho C tac dung voi DMSO/NaHCO;. Hay xac dinh
cong thirc cdu tao clia cac hop chit tir A dén D néu trén.

Hwéng din gidi:

H O H
| P HS(; > | ;\ . - [| 577 0Ac - | ﬁ
7 No, SO ~7No, H,S0, ~7No, H20 NO,
B A
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C[CHa NCS CICHTC' KOH/H,0 @ 10
| - Ny g
o NO, NO, @A/ ) (CHs),S

c
>0 J o (CHeS
HCO; Y
| Ho
:D,,S 3 o)
| = 0‘) - 0—\_‘\
{5 "
~UNO, NO,
Cau 6: Hop chat D duoc dung lam thudc giam dau va duoc tong hop theo so do sau:
cl CI_I
HiC O J"\-\. Lo /
NHCH, OCH3 “ J f - ™
- 1o Bre #] T N |
i OH - DCH. Mo | CHiS0HH BCl AN
[l | J = "c i ﬂ )l | cwe
e 2. CICeH45050I : ra .""‘-"."-'.D""h-""'

V& cong thirc cdu tao cuia cac chét tir A dén C. Cho biét PBr; 1a tac nhan khir.

Huéng din gidi:

j'l j'l
Moty O e M et ’._‘_ = Mled ?._h T,
[ [
]\ “]: (s QM H“J:LT
S o N e N

[ J < 1 [ J . T” A onte ( IJ 1 i,
\ :

I:U
r‘"‘1

Céu 7: V& cong thirc cdu tao ciia cac hop chat tir A dén C trong so do tong hop thuoc zenarestat (C) sau day:

o F -, o e
A~ M I My
=l = M N 1. BroHz;CO0C s H:
] HaM -
D ] A B aon - c
: s Ci7H1:N;O4CIBIF
cl N o Br S 7H1{Nz04CIBr
Huéng din giai
9] I 0 ¥
I | PR SN

F H
. A B ¢ COOH
B. PONG PANG - PONG PHAN - CAU DANG.

Cau 1: Hai hydrocarbon A va B c6 cung cong thuc phan tir CsHi, tdc dung vdi Cls, theo ti I€¢ mol 1:1, trong d6 A tao

ra 1 dan xuat duy nhit con B thi cho 3 dan xuit. Hiy cho biét tén goi cuia A va B?

Hudéng dan giai:

Chon dép an A
|CH3
anh sang
CH;FH—CHg +Cl;, ———>
CH;3
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CH; —-C-CHCl + HCL

2, 2 — dimetyl propan

CH, - CH, — CH, — CH, — CH, —== {CHJ —-CH,-CH, -CH, -CH,CI
-TZ'HJ —~CH,-CH,-CHCI-CH, +HCI

CH.-CH,-CHCI-CH, - CH.
pen tan 4 2 e 3

bép an: 2,2-dimethylpropane va pentane

Céu 2: Hon hop khi X chira hydrogen va mot alkene. Ti khoi hoi ctia X d6i voi hydrogen 13 6. Pun nong X ¢ bot Ni
xuc tac, thu duge hdn hop khi Y ¢6 ti khéi dbi voi hydrogen 1a 8 va khong 1am mat mau nude bromine. Biét cac phan
ung xay ra hoan toan. Cong thuc cua alkene la gi?

Hwéng din gidi:
Xét 1 mol hdn hop X: mx = nx.Mx = 1.(6.2) = 12 gam
BTKL: mx =my ¢ 12 =ny.(8.2) 0 ny = 0,75 mol
Do hén hop Y khong 1am mat mau Br, nén alkene phan tng hét, H, con du
O 1N alkene) = N2 pr = Nx - Ny = 1 - 0,75 = 0,25 mol
O Niax) = 1 - Naikene = 1 - 0,25 = 0,75 mol
Gia st alkene c6 CTPT la C,Ha, (n>2)
Mx = Makene + M2 ¢ 14n.0,25 +2.0,75=120n=3
Vay alkene l1a C;He.

Ciu 3: T dau mo, ngudi ta tich duoc cac hydrocarbon A, B, C .Duéi tac dung ctia 4nh sang bromine hoa A ( ty 1é
1:1), ta thu dugc san pham A1. Phan tich dinh lugng Al: 55,81% C; 6,98% H; 37,21% Br. Bang phuong phap vt 1y
cho biét A1 gdm hai loai phén tir v6i sé luong tuong duong nhung c6 khdi lwong hon kém nhau 2 dvC. B,C c6 nhiéu
hon A hai nguyén tir H.

a) Xac dinh CTPT cua A, B,C

b) Ca A,B,C déu khong 1am mat mau dung dich bromine va chi chira C bac 2 va 3.Ti 1¢ giita s6 nguyén tir C
bac 111 : C bac I1 & A 1 2:3,con & B va C 13 1:4.Ca 3 déu chi chtra vong 6 canh & dang ghé.Hay xéac dinh
CTCT cua A,B,C.

Huwéng din gii:
a) Goi CTPT cua Al 1a C,H,Br,

Lap ti I¢:
o 35,816,985 37.21
T T TR
= 4,05:0,95:0,405
= 10:15:1

— Al c6 cong thirc phan tir don gian nhat 1a C,oH,sBr
Vi Al goém 2 loai phén tir v6i s6 luong twong dwong nhung c6 khi lugng hon kém nhau 2 dvC

- Ty .. . 8] )
=2 Joai d6 1a CrothisBr 4y CiuHisBr

— Cong thirc phan tir Al la C,HBr

— A ¢6 cong thirc phan tir don gian nhat 1a CyoHe
—CTPT cua B,C 1a CoHs

b) A, B, C chi chira bac I, III khéng lam mat mau dung dich bromine
— Chi chira vong, khong c6 lién két ™
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Do bit bao hoa:
kA =3
kB = kc = 2

— A ¢ 3 vong, B va C c6 2 vong

B,C

CAau 4: Mot binh gas c6 6 hydrocarbon A, B, C, D, E, F déu co cong thirc phan tur 1a C4Hs. Viét cong thirc cau tao thu
gon ciia 6 hydrocarbon trén va san pham G biét rang A, B, C, D phan (mg rat nhanh v6i dung dich Br,, E phan tng rat
cham con F khong phan trng véi dung dich Br,, biét khi cho A, B, C lan luot phan ng hoan toan vaéi H» c6 xuc tac Ni
va nhiét d6 thich hop déu thu duoc cung san phém G, B ¢6 nhiét @6 cao hon C.

Hudéng dan giai:
A: but-1-en
B: cis-but-2-en
C: trans-but-2-ene
D: methylpropene
E: methylcychlopropane
F: cychlorobutane

Céu 5: Dya theo gi4 tri momen ludng cuc cua cac dong phan hinh hoc, hiy cho biét trong cac chit A,B sau day, dong
phan nao cis, ddng phan nio trans

= i B
a) FHC=CHF H,=0D n,=242D
b) CH;-CH=CH-Br n,=157D u,= 109 D
=3 = S0
¢) p-NO»-C¢Hs;-CH=CH-CoH, po=311D n,=4.52D
Hudéng dan giai:
Cau
Pong phin a b c
trans A B .

Céu 6: Nhiing chat nao sau ddy ton tai bao nhiéu dong phén 1ap thé
a) 1-phenylethanol
b) 2-chlorobut-2-ene
¢) 1,2-dibromineopentane
d) Alanine

Hwéng din gidi:
a) (A) co 1C" nén c6 2' = 2 ddng phan quang hoc, (A) khong c6 dong phan hinh hoc. Vay (A) c6 2
ddng phan lap thé.
b) (B) c6 2 dong phan lap thé 1a 2 dong phan hinh hoc
¢) (C)co 2 ddng phan 1ap thé 1a 2 dong phan quang hoc
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d) (D) co 2 dong phén lap thé 1a 2 ddng phan quang hoc

Céu 7: Trinh bay cong thirc chiéu Fiso va xac dinh c4u hinh tuyét dbi ciia cac ddng phan c6 cau tao sau
COOH
CHO ~CH;
HO CHy
OH
(b)

Huwéng din gii:

(a) (2S)(3S)-dichlorobutane
(b) Acid(2R)(3R)-2,3-dihydroxy-2,3-dimethylbutane-4-al-1-oic
(c) (2R)(35)-2-bromineo-chlorobutane

CH, CHO CH;
H Cl HO CH; Br H
c1 H HO CII, Cl H
CIL COOII CH;
{a) (k) (e

Ciu 8: Viét cong thirc Fiso cta cac chat C va D trong diy chuyén hoa sau:

Hwéng din gidi:

CHO COOH OH domg vong lacton
HO—]H HO—H i ( OH
HO—TH, mwgHO- T H. " OH Ba(OH),

H—1—0CH ) H—F0H 0O HO -_}Hi_ro
H——0OH H—|T—0H HO B H 0
CH,OH COOH o
déng vang lacton
C D

Céu 9: Viét cong thirc chiéu Fiso cac dong phén lap thé cta acid 2-bromineo-3-methylsuccinic va chi ra cac cip dong
phan d6i quang va cac cip ddng phan khong dbi quang trong cac ddng phan lap thé do.

Hwéng din gidi:

Ta c6 4 dong phan 1ap thé
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COOII COOH COOH COOH
H—+cH, ‘“H3——H CH;—r—H H—F—CH;
H—|—Br Br—p—H H—1—DBr Br——H

COOH COOH COOH COOH

(D (IT) (I} (V)

Cau 10: Viét cong thirc ciu tao cac dong phan mach hd ¢ cong thirc phan tir C3H4BrCl, c6 dong phan quang hoc va
chi ¢6 mot carbon phi ddi xtmg trong phén tir

Hwéng din gidi:

H ) H
|* : #l
CH=CH—f|:—Cl | Cl—(f—CH=CH
|
Br L Br

C. HIEU UNG ELECTRON, HIEU UNG KHONG GIAN. ANH HUONG CUA HIEU UNG
ELECTRON LEN MOT SO TiNH CHAT VAT LY, KHA NANG PHAN UNG HOA HQC.
Céu 1: Sip xép cac nhém nguyén tir sau theo chiéu ting dan hiu Gng twong tng, biét trong cau a thi R ndi tiép v6i S

a) Hiéuung -l cua: (1) -SR (2) -SO.R (3) -SOR
b) Hiéu img -C cia: (1) R,;NCO- (2) R,NC(=NR)- (3) (R):NC(="NR,)-
¢) Hiéu img +C cua: (1) RCO-N(R)- (2) RC(=NR)-N(R)- (3) RCH,-N(R)-

Hudéng dan giai:
a) (D<B)=<®2)
b) 2)<B3)<(1)
o) (H<@)<B)

Céu 2: Dua vao hién tugng cong hudng, viét cong thirc gidi han (néu c6) ctia cac chat sau déy:
a) CH,=CH-CH,-Cl.
b) p-NO,-CsHs-NH,.
c) CsHs-CN.
d) CsHs-CH;

Huwéng din gidi:
a) Chat (a) khong co cong thirc gidi han

b)
(o __ 7.5 S
~d N7 _, -+ XY g : /0
H.N‘Q}—N = N~ N~ &= HN N

‘\.@'

—% a0 o /TN 1.0
= HN= N'T = N N = HN N~
— Ol DI ~0
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. + - i
C=N C=N C=N C=N
g\
N .Q”}“m R
-. b
D BN e N
d)
+ + +
(CH, CH, CH, CH,

Céu 3: Giai thich tai sao nhitng vi tri o- hay p- cta hop chat C,HsCH,CI twrong ddi giau dién tir trong khi do tai céi vi
tri o- hay p- ctia C¢HsCCl; thi thiéu dién tur.

Hwéng din gidi:
- O hop chit C¢HsCH,CI c¢6 hiéu tng siéu lién hop dwong +H cta nhém -CH2CI véi vong benzene 1am cho
nhitng vi tri o- hay p- ciia vong tr¢ nén giau dién ti.
- Trong khi d6 nhém -CCl; hat dién tr manh (hi€u ing si€u lién hop am -H) nén nhitng vi tri o- hay p- cua
CeHsCCl; thi thiéu dién tir.

Ciu 4: Sap xép cac chat sau theo thir tw giam dan tinh base:

NO, CH,Z0 cl
i i ; _NO,
NH, NH, NH, NH, NH,
(1) 2 3) “4) ()

Hwéng din gidi:
Chiéu giam dan tinh base: (3) > (1) > (4) > (5) > (2)

Céu 5: So sanh tinh acid ctia cac hop chat sau: (1) (CH;);C-COOH; (2) CH;CH=CHCH,COOH; (3)
CH;CH,CH=CHCOOH; (4) (CH3),CH-COOH; (5) CH,=CHCH>CH>COOH.

Hwéng din gidi:
Chiéu ting dan tinh acid: (1) < (4) < (3) < (5) <(2)

Cau 6: Nguoi ta nhan thay rang alcohol tert-butylic tic dung ngay lap tirc véi acid HCI dam dic dé tao thanh tert-
butylchloride bén viing trong khi alcohol n-butylic trong cting diéu kién phan tng rat cham.

Hudéng dan giai:
(1) (CH:);C-OH + HCl — > (CH3);C-Cl + H,O c6 van tdc phan tng 13 v,
(2) CH;CH,CH,CH,-OH + HCl ——> CH;CH,CH,CH,-Cl + H,0 ¢6 vén tbc phan éng 13 v,
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Co ché phan tng du 1a Sy' hay S\* déu trai qua giai doan tao carbocation. Carbocation cang bén thi phan
{ing xay ra cang uu tién. So di v, >> v, 1a do carbocation (CH;);C" bén hon CH;CH,CH,CH," nhiéu. Piéu
nay giai thich dita vao +I ctia (CH;);C" 16n hon nhiéu so véi +1 cia CH;CH,CH,CH,".

Céu 7: Xac dinh hiéu Gmg cua cac nhom thé sau khi lién két v6i goe phenyl: -Cl, -C(CHs)s, -CHO, -NO,, -C=N, -
CH,CH;, -N*(CHs)s.

Huwéng din giai:
Khi lién két véi gbc phenyl thi
-CHO, -NO., -C=N gay hi¢u ung -1, -C
-Cl gay hi¢u tng -1, +C
-N"(CHjs); gay hiéu g -1
-C(CHs)s gay hiéu ung +I1
-CH,CHs; gay hiéu ung +I, +H

Ciau 8: Duya vao hién tugng cong huong, viét cong thirc gii han (néu co) cia cac chat sau day:
a) Aniline
b) Buta-1,3-dien
¢) Vinylbromineide
d) Acrolein

Huwéng din gii:

a) Aniline
. + + +

CNHZ NH, NH, NH,
-1 ®

N -

b) Buta-1,3-diene: "CH,-CH=CH-CHy

¢) Vinyl Bromineide: = CH,-CH=Br"

d) Acrolein: "CH,-CH=CH-O
CAu 9: So sanh d6 bén cua cac ion sau:

a) (1) 'CH,CHs, (2) ‘CH(CHs), (3) "C(CH)s

b) (1)"CH,CHs;, (2) ‘CH,-O-CHs, (3) “CH,-NH-CH;

¢) (1)'C(CHy)s, (2) "CH,CHs, (3) "CH(CeHs),.

Huéng din giai:
a) 3)>2)>(1)
b) 3)>(2)>(1)
) 3)>2)>(1)
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Céu 10: Giai thich su khic nhau vé nhiét do soi trong day cac chat sau:
(M 2 3) 4)
Ny Yy
O > > A
- | |
H H
115°C 117°C 256°C 187°C

Hwéng din gidi:
- Ta c6 nhiét d6 soi cta (1) < (2) 1a do hai chét nay khong tao duoc lién két hydro nén nhiét d6 s6i phu thude
vao khéi luong phan tu.
- Lai ¢6, nhiét d6 s6i cta (4) < (3) 12 do mic du ca hai chat déu c6 lién két hydro lién phan tir nhung lién két
hydro cua (3) dang polymer con cua (4) dang dimer.

Céu 11: Meldrum’s acid (A) c6 pKa = 7.3 ¢6 tinh acid cao bat thuong so véi cac dan chat diester, vi du nhu dimethyl
malonate (B) (pKa=15,9), trong khi do6 5,5-dimethyl-1,3-cyclohexadione (C) va pentane-2,4-dione (D) lai c6 tinh acid
khong qua khac biét (pKa=11.2 so voi 13.43).

"'\nr ™ ]_
e, __.-:I
'\-\._H[ -
o
Meldrum's acid

1. Néu cac li do chung gay ra tinh acid ctia cic nguyén tir H trong cac hop cht trén.
2. Hay giai thich 1y do vi sao A va C lai c6 tinh acid cao hon so v6i cac hop chat mach ho twong tmg B va D.
3. Giai thich 1i do vi sao Meldrum’s acid lai c6 tinh acid cao bat thuong.

Hudéng dan giai

1. | 2 1y do chung gay ra tinh acid cta cac nguyén tir H ké trén:
- D6 bén cua lién két C—H: Cac lién két C—H trén bi 1am kém bén do sy siéu lién hop vao
hai nhém C=0 ké can, cu thé 13 tuong tic 6en — T'c-o.

- D6 bén cuia base lién hop: Dién tich 4m ciia cac base lién hop tuong tmg dwoc bén hoa boi
hiéu tmg —C ctia hai nhém C=0 ké can.

- Luu y: Khong cho diém néu hoc sinh giai thich dwa vao do phan cyc cta lién két C—H.

2. | Giai thich:

- Trong cau dang vong 6 canh bén cia A va C, MO cc.u (twong (mg véi lién két C—H nam &
vi tri truc giita 2 nhém C=0) ¢6 dinh huéng rat phu hop dé xen phu cuc dai véi hai MO

" c-o(twong tmg voi 2 lién két C=0 ké can). B va D 1a cac hop chit mach ho, cdu dang cua
chung c6 chuyén dong quay linh hoat hon, do d6 cac tuwong tac 6e.n — m'c-o khong dat duoc
hinh hoc xen phu tdi uu.

- V& chu dang cua A va C dé minh hoa cho su xen phtl 6eir — 0. Yéu cau vé dtng hinh
dang cua cac MO, dic biét 1a n'(C=0) .
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/E °(c-H) > ™ (c=0)
3 H
H

Y '

- Do d6, A va C déu c6 tinh acid cao hon so véi cac hop chat mach ho twong tmg 13 B va D.
- Hoc sinh c6 thé giai thich rang base lién hop cta A va C thoang 1ap thé hon, do d6 duoc
solvate

héa tot hon B va D.

3. | - Trong cau dang thuyén ctmg nhic, cac twong tac nO — 1'c—o va nO — 6 c.o déu khong
thuan loi, do do twong tic 6en — T o trong A khong bi anh huéng nhu ¢ C. Hoc sinh c6
thé v& hinh minh hoa phu hop.

- Mt khac, base lién hop cua A duoc bén hoa boi tuong tc n, — 6 co (hiéu tmg anomeric).

D. CO CHE PHAN UNG.

Cau 1: Cho biét cac phan tng sau xay ra theo co ché gi. Viét co ché phan tmg:

a) CH3—MgC1 + CszCOCH3 - b) CH3CH2C1 + KCN -
OH"
¢) CH;Cl + H,N-CH; — d) CH;CH,Cl+H,0 —
e) C¢HsONa +CH;1 — f) C¢HsOH + CH;OH —
H
g)2C,HsOH — h) Pyridine + C,HsI =

Huwéng din giai:
a. CHs;-MgCl + C-HsCOCH; —2% (CH3)2C(-C3H5)OMeCl
b. CH;CH.Cl+KCN —5y CH;CH,CN = CI
e. CH,Cl+H,N-CH, —%—3 CH,HNCH, + HCI
d. CH;CH.Cl+ H.0 —¥—» CH5CH.OH + HCI
e, CeHsONa + CHsT —5—y + Nal
f. C¢H;OH+ CH;0H —% 5 CHyC4H,OH (0-, p-) + HO

. 2C:HsOH —5ey C:H;0C:Hs + Ha0

h. Pyndine + CsHsl Sy [pyridine(N+)- C-Hs5|T

Ciau 2: Xac dinh cic chat con lai trong cic so dd sau va néu co ché tao ra ching
a)

o
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CHs

HsC C,Hs (G)

b) CH:;CH=CH, (A) (B) (©) D) — > (F) OH

Huwéng din gii:
+ KOHrethanol

+Br
CH;CH;CH; (A) ——— CH;CHCH; » CH;CH=CH,
> Br E2 1%

SI%E CH;CH;CH;

1

AV

HT t°
cn;g&cm F: » CH;CH=CH,
OH !

Ay 5& E
CH,CH=CH, (A) —> CH;CHCHs 8) s Y CH;CHCH C—%

Br CIH
CH; - CH.
CHMeCl H; HO
CH~'.'|:|CH3{D}—"'—> CH- clz C,H;(H———>CH;~ le C.H, (G)

0 8 oMgcl S5 OH

Ciu 3: So sanh kha ning phan tmg cua cac cip chat sau:
a) Theo Sy': CH;CH,CHCL (1) CH,=CH-CH,CI (2)
b) Theo Sx*: CH,=CHCI (1) ; CH;CH,CI (2)
¢) Theo Sy': p-NO,CsH,CHCI (1) ; p-CH;0C¢H4CH,CI (2) ; CH;CH,CH,CI (3)

Hudéng dan giai:
a) (2)>(1)
b) 2)>(1)
o) 2)>(3)>(1)

Cau 4: Dung miii tén cong chi 15 co ché chuyén 7-dehydrocholesterole (I) thanh vitamin D5 (IT) va cho biét cau dang
bén cua no. Biét trong cong thic dudi day:
R 1a -CH(CH3)-(CH,);-CH(CHs)2
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R R
HO HO
@ (ID)
Hwéng din gidi:
I
_,_.f" S, _.-"l ]I:[ 'J—\
A LA (4

L - e et

___.-"'"*-\. L \-"" - __.-" T -~ "'w-\._. W |

+ t"] fs o J P | R,

o T - . E N -,";".'.
Hoy ™ -.:_j HO A > l[t:
I
. .f'-'-nh"‘"x J\ .-""H\"‘h. e
[-*’“ et [ g ]
Ry S
. HOo e e
o & - -
HO O T |/ .
S S

Céu dang bén Stans It

Ciau 5: Xét phan mg thé: RCI + OH" = ROH + CI" ¢6 biéu thirc tc dd phan tmg 1a
v = k[RCl] hoac v = k[RCI][OH]
a) Cho vi du cu thé vé RCI trong mdi trudng hop, giai thich.
b) Su dung mai giai cua tert-butyl bromineide trong acetic acid xay ra theo co ché nhu sau
(CH3);CBr— (CH:);C" + Br (1)

(CH;);C" + CH;COO" — (CH;);COCOCH;  (2)
Hay giai thich tai sao, khi ting ham luong Sodiummacctate (CH;COONa) thi khong lam ting toc do phan ting

Huwéng din gii:

a) Taco:
v=k[RCI] = phan tng thé don phan tir Sy, truong hop thuén loi 13 halogenide bac III nhu

(CH3);CCL
v =k[RCI][OH] — phan tng thé ludng phan tir S\%, truong hop thudn loi 13 halogenide bac I nhu

CH;CH>CH-Cl
b) Phan tng theo Sx1, ma giai doan (1) 1a giai doan cham quyét dinh tdc d6 phan tng va biéu thirc tc

d6 phan tng khong phu thudée [CH;COO] nén ting ndng d6 CH;COONa khong 1am thay ddi téc do

phan ung.
| Ciu 6: C6 mot phan tng chuyén hoa theo phuong trinh sau:
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HsC CHs H3C
NS
CH
HaC
CHs CHs CH;
H' CH |
+  Hc—C—oOH —> ° 4+ HC——C—H
CHs CH,
CH; CH,

a) Giai thich co ché
b) Néu thay chit ban dau 13 p-xylene thi san pham nao tao thanh.

Hudéng dan giai:
a) Phan tng x4y ra 4 budc
- Budc 1: Tao carbocation
(CH,),,C—0OH+H —=(CH,),.C-0 H, ———(CH,.C"

- Budc 2: Tao isobutene va isobutane

{lin CH,_
| \\
CH-C' — /C —CH, + H’
|
CH; C'H:‘-
Vi
L
\LTH/ \\C‘l'
CI; <|3H3
cH-C  + — + CHyC—H
|
CH, CH,
CH; CH,
- Budc 3: Tao carbocation trung gian
C CH CH CH; CH;
Hg“x. s e o P
C+ C— CH;_—C_\
CH, “CH,
\L\"\
C—CIE % =
CH,”
CH, CH;

- Bué6c 4: Tao san phdm
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CH, CH
HyC\ w4 R CH,
H,C” r cH, CHy -
—H e 3
= I CHE % W
'\\
CH, CH,

b) Néu thay bang p-xylene thi phan tng theo co ché Sg thong thuong vi sy ldy ion hydride tir nhém methyl
1a khong thé duogc. San pham la:

CH, ‘f“’*
e
;A
S
CH,

Cau7:
Cong thic cia (+)-Grandisol (K) mot chat du dan ctia loai bo cai, song trén cdy bong H
duoc cho nhu hinh bén.
Hon hop raxemic Grandisol dugc diéu ché tir hept-5-ennitrin (A) lam chat dau theo so i
dd sau: CHs (K)
. LA THE . m-UPRA . , . LA THE i !..'.U.*--.'.'-.l-.|..|...|..|.|.|.'..., )
A S B C —*:_”:” D 2. g E
= By [CaH N0
. MNH--MH- . ECHH, HA0 . Crits H PhP CH > rizanss )
E 7 - F - G - H - 1 T K

1 H=0 1

Xac dinh cong thirc ciu tao cac chat chua biét (khong can biéu dién hoa 1ap thé), viét co ché phan mg cua
chuyén hoa tir C— D.

Hwéng din gidi:

O O
= 1, LDAITHF &OQ m-CPBA Er o o
2.5 S —
CN Br\/\o ®) CN CN

A - c
OH
1. LDA/THF, 1. DIBALH/THE_
2.H,0 20,0
o~ Yo
CN

D (Cy4H23NO3)
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OH
Gr03
NH,NH, KOH KOH, 1,0, D O
O O

N
|

Khtr C=0, Wolft-Kischner

CH> CH,
PhyP*CH,” H,S04,H,0, A
—_— _—
- PhyPO o o OH
K

Co ché phan tng tir C tao D
Q oL’ OH
H,0
P T — 0
S 2-cN
o B o~ ~o & O

Phin III: HE THONG BAI TAP TU CAC PE THI HSG CHINH THU'C CUA TiNH, OLYMIPIC,,...
Cau 1 (2,5 diém) (Trich Dé thi chon HSG 11 cic trwong THPT chuyén duyén hdi & dong bing Bic Bg,
lan thir XIV, nim 2023 — Dé chinh thirc)

1.1. Gén cac gié tri pK, do dugc trong dung mo6i DMSO: 9,3; 13,0; 15,6; 18,5; 21,2 (khong theo tha tu) cho
cac hop chat mudi phosphonium F1 — F5 & hinh bén dudi.

Me Me Me
Phgg)\COZEt Ph3(|;))\Me Ph3(l;) Phs P)\/ Ph3P)\/\
CN
F1 F2 F3 F4 F5
1. | Cac gia tri pK, ing voi tig chat: 0,5
1 Chat F1 F2 F3 F4 F5
pK. 9,3 21,2 13,0 18,5 15,6

1.2. Giai thich tai sao tbc do ctia phan tmg (1) nhanh gap 8000 lan phan tmg (2)?

/ij KCN
@ - s + BnCN (ISQB — S + EtCN
“Et . @)

3

1.2

Trong 2 trang thai chuyén tiép C hod tri V clia phan tmg Sx2 ciia 2 phan ung, trang thai | 0,5
chuyén tiép cua phan tmg (1) c6 su lién hop véi vong phenyl, trong khi phan tmg (2) khong
c6 nén phan ung (1) thuén loi v& mat dong hoc hon rat nhiéu so véi phéan tng (2), lam cho tde
d6 phan tmg (1) nhanh hon rat nhiéu so véi phan tng (2).

1.3. Cho céu tao ctia hop chat hiru co E nhu hinh bén.

Hay chi rd trang thai lai hoa cua timg nguyén tir N & cdu tao E va ghi gi tri pK, (& N COOH
25°C): 1,8; 6,0; 9,2 vao tung trung tdm acid trong cong thirc tuong ung véi E. Giai H\ﬂ
thich. Iﬁl

1.4. M6t s6 hop chét 1,3-dicarbonyl ¢6 dang enol nhu hinh bén: H (|

e —rr e 0
MOQHE} M \E[I}:
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6] @ &)
a) So sanh tinh acid cta chat (1) va chat (2).
b) Giai thich vi sao chét (3) ciing 14 ester nhung c6 tinh manh hon chét (2) va manh hon rét nhiéu (100000
14n) so véi chat (1)

Noi dung Piém
1.3 sp? - COOH
[ S
Nspz
H (E)
- Nguyén tir N nhém NH ¢ trang thai lai hoa sp?, cdp e chua chia & obital p xen phu véi
5 obitan p khéc tao thanh h¢ thom dugc lgi vé mat nang lugng nhung “méat” tinh base. 0,25

- Nguyén tir N thir hai & trang thai lai hoa sp?, c@p e chua chia & obital sp* khong tham
gia vao h¢ thom nén con tinh base.
- Nguyén tir N nhom NH, ¢ trang thai lai hoa sp”.

6.0, % G COOH 1.8
QN NH; 9.2
|
H
- Nhoém NH;' 13 acid lién hop ciia nhém H,Nsp® , nhoém NH” 1a acid lién hop cia nhom

Nsp?.
- Base cang manh thi acid lién hop cang yéu, vi thé gia tri 9,2 1a thuéc nhém NH;" con

gia tri 6,0 thi thuéc nhém NH”.
0,25

1.4 | a) Tinh acid cua 2 16n hon 1 béi vi :

- Nhém carbonyl cua ester (chat 1) nhan dién tir tir nhém OEt nén lam tang mat do
dién am trén oxy , khién cho lién két hydro ndi phéan tir gitta OH va C=0 bén viing
hon.

0 ‘OJ
M
OC,Hs

- Dang enolate ctia chat 1 kém bén hon 2 dor nhom carbonyl cud ester kh(j)ng lam bén 0,25
hi€u qua dugc dién tich am trén oxy nhu chat 2 do LUMO cua n6 bi chiém dung boi
d6i dién tir trén nhoém OEt , trong khi chat 2 khong c6 hién tugng nay ( hidu ung lién
hop chéo)

b) Do chit 3 khong c6 kha ning nao dé tao thanh lién két hydrogen ndi phan tir

- Oxygen trong vong lactone kho lién hop hi¢u qua vao nhom C=0O do lam tang strc
ciang vong 5 canh . Pidu nay din dén kha ning 1am bén enolate cia nhom carbonyl
duogc ciing ¢b manh (0.125d)

O

f d
o unfavore /
)

QJ @

- Do oxy trong vong lactone khong lién hop tot v&i nhom carbonyl nén né giy hiéu

tmg cam —I 13 cht yéu , 1am tinh acid ctia 3 nhinh hon so véi chat 2 0,25

1.5. V& gian d6 theo MO-7 va chi 1 LUMO, HOMO trong phén tir buta-1,3-dien
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V& gian d6 theo MO- 7 va chi rd LUMO, HOMO trong phan tir buta-1,3-dien

3993+
§ 438+

Céu 2 (2,5 diém) (Trich Dé thi chon HSG 11 cdc trwong THPT chuyén duyén hai & dong bang Bic B,
lan thir XIV, nidm 2023)

2.1. Cong thuc cua (+)-Grandisol (K) mdt chat du dan cua loai bo cai, séng trén cay B

bong duogc cho nhu hinh bén.

Hbn hop racemic Grandisol duoc didu ché tir hept-5-ennitrin (A) 1am chat dau theo so -

do sau: CH, (K)
L. LLYAY THE N m-CPBA . L. LIk T HE l. MBALHTHE .
) [] B C 2. HA D 2. H-O L
-.I3r-.,,.-'--”--~”- (0 aH 2 MN05)
. NH.-NH- . KOH. H0 L O H PhyP CH B -
E - == F 0 = [ - - H | a I

I H-0, 1

Xac dinh cong thirc cdu tao cac chit chua biét (khong can biéu dién hoa lap thé), viét co ché phan ung cua

chuyén hoa tir C— D.
2.1 | Noi dung Piém
1
g 0 |
diém/
= 1. LDA/THF %/(\O/(Oj — E/(\o (o) 10
2 —_— ,
CN Bf\./\oJ\/oj CN CN chat
A B c (mgl
chat

OH
0,1
1. LDA/THE 1. DIBALH/THE_ diém
—_—
2.H,0 o/(ot| ZH0 T O )

D (Cy4H23NO3)

GrO5, H*
5 (0 e O = g O
O O

CHj

G H

Khtr C=0, Wolft-Kischner
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CH,

(:H2
PhaP CH," /O stod,Hzo A
- Ph3PO Ol

CH,

Co ché phan ung tir C tao D

LDATHF
8]
?\___ =) CN
CHN
oLt OH
/O O/(j
O
CN = = CN

0,5

2.2. B¢ xuat co ché cho cac phan tng sau:

(9]
0 ()
.OH Mj
<3 [
i 2 COH
] 0 o o 0
—_— - +
0 0o 0

2.2.

a.
= OH O O O
O I)[[
HO ) HO

retro-Aldol
R S

OH 0

H [

]]-r(f;]
OH O

0,25

G &

o
CoLH
KOH H o Aol S CO,H
150 °C —
o 0 ( o

H

)

-H.O
P

COLH CouH
0 4

‘o

[0

= 0.1

0,25

C.

uigeli.xyz

Trang 54




uigeli.xyz

‘./":I:

0,5
- -H+
0 Con OH (CoH »
N % i
OH CQH QE

1
OH o} (_911 0

Céu 3 (2,5 diém) (Trich Pé thi chon HSG 11 cic trwong THPT chuyén duyén hdi & dong bang Bic Bé,
lan thir XIV, nidm 2023 — Dé chinh thirc)

3.1. Hydrocarbon A (CH,) khong c6 dong phan lap thé, 1 mol A chi 1am mat mau 1 mol KMnOy, (trong
nudce) hodce 1 mol Br; (trong CCly) ¢ nhi¢t d6 thuong. A phan g véi luong du Ho/xtc tac Ni tao thanh céac
hop chit 1a dong phan cau tao clia nhau ¢ cing cong thirc phan tir C¢Hy,. Trong dung dich H;PO, 50%, A
chuyén thanh C (C¢H,,0) khong 1am mat mau dung dich KMnO, hoac dung dich Br,/CCls, ¢ nhiét do
thuong. Ché héa C véi CrOs/piridin thu duoc D. Xir Iy D véi m-CPBA thu duoc 2 san pham E1 va E2 1a
ddng phan cdu tao ciia nhau ¢ cung coéng thirc phan tir CeH,00,, trong d6 E1 13 san phim chinh. Khir hoa
E1 va E2 bang LiAlH, thu duoc F1 va F2 c¢o cing cong thirc phan tir CeH,40,; F1 hodc F2 phan tng véi
PCC hoic CsHsN.SO; thu duge san pham twong ung X1 va X2, trong d6 X1 ¢ phan mg idofom. Xéc dinh
cong thire cdu tao cua cac chit néu trén.

Cau3 N¢i dung Pi¢m
hydrogencacbon A (C¢Ho, A= 2) khong c6 dong phan lap thé, 1 mol A chi lam mat Lap
mau 1 mol KMnO, (dung dich) hodc 1 mol Br; (trong dung dich CCl,) ¢ nhiét do luan

thuong. A phan Gng véi lugng du Ha/xtc tac Ni tao thanh cac hop chit 1a dong phan | 0,1
cAu tao cua nhau ¢ cting CTPT CsH 4(A= 0) => A c6 1 vong 4 canh va c6 1 lién két | diém
doi.

=> Cac CTCT c6 thé c6 cua A 1a:

{ || g/_ Dﬁ_

A
1 _\L: .

3.1 Trong dung dich acid H;PO, 50%, A chuyén thanh C (CsH,,0) khong 1am mat mau
dung dich KMnOj4 hodc dung dich Br,/CCls & nhiét d§ thuong. Ché héa C véi
CrOs/piridin thu dugc D. Nén:

Dﬁ /K OH I/k;;” 9 chat:
o

Al / D | / 0,9
¢ —_— o R
diém
-0 LiaH: (7 TOH s
0 — L — — |
Y mceBA 0 g 7 ol ~ X
. E L ! L X L _
p : OH ! 0
? — ( \T;t') LiAlH, r ~ PCC (' ~
-~ . _OH .0
S~ B o
E N

3.2. Hop chat X (CioH150) dugc phan 1ap tr mét loai tinh dau & Viét Nam. X khong lam mat mau nudc
brom va dung dich thudc tim lodng, ciing khong tic dung véi hydrogen khi cé xtic tac nikel, nhung lai tac
dung v6i hydrochloric acid ddm dac sinh ra 1-chloro-4-(1-chloro-1-methylethyl)-1-methylcyclohexane.
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a) Hay dé xuit cau tric cta X.
b) Hop chit Y (CiHz0,) ¢ trong mdt loai tinh diu & Nam M§. Tir Y c6 thé téng hop duoc X bang cach
dun néng vai acid.
- Viét cong thirc cAu tao va goitén Y.
- Dung cong thirc ciu tric, viét so d6 phan (mg va trinh bay co ché day du cua phan tng tong hop X tir Y.

Xac dinh ciu tric cua X(CoH;50): A=2
Cau | - X khong 1am mat mau dung dich nudc brom va dung dich thudc tim lodng ching to
3.2 | trong X khong c6 ndi doi hay ndi ba.
- X khong tac dung véi hydrogen trén chit xuc tac nikel ching to trong X khong ¢6 nhém | 0,25
chure cacbonyl.
- X tac dung véi hydrochloric acid dam déc sinh ra 1-chloro-4-(1-chloro-1-methylethyl)-
1-methylcyclohexane, trong X c¢6 vong no va cé lién két ether.

=> Suy ra cdu truc ctia X:

i CH,~. CH; CH.
J~\—_~1 T BE—o 0,25

(73 i T Iy *m_,;?f—CH‘

Py

I
o

JI

I

‘ A

- H,O
i (C1oH2002) —— 1 :0)
Suy ra Y 1a mot diol c6 bd khung carbon nhu X

OH
§ l—ll-;O = 0,25
OH
Y

Goi tén Y: 1-hydroxyl-4-(-1- hydroxyl -1-methylethyl)-1-methylcyclohexane 0,25
4-(1- hydroxyl -1-methylethyl)-1-methylcyclohexan-1-ol

+)
% “OH
OH OH +
Q )
<7 OH . 0525
Cis-Y J /:
X
o %: ; Q
OH < ——0

0,25

Trans-Y Q/H'

Cau 4 (Trich Dé thi chon HSG 11 cic trwong THPT chuyen duyén hdi & dong bang Bic B§, lan thi
XIV, nim 2023 — Pé dé xuit tir trwong THPT chuyén Amsterdam)
4.1. Du6i day 1a mot phan tng cong nucleophile — acyl hoa mot ketene sinh ra san pham F6 va F7:

Ph o 1. MesMgBr Ph o OAc Ph OAc
= —_— + —
= 2. Ac,0 = )=

Mes Mes Mes Mes Mes
F6 F7
Ti 1€ san phém F6 : F7 =3 : 1. Tai sao F6 lai sinh ra nhiéu hon?
4.2. Cac hop chat F8 va F9 co thé chuyén hod qua lai véi nhau trong mot thoi gian dai & 60°C theo can bang &

hinh bén:
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0 0
60°C
= - 00~ e
| 20 gio |
070" “OMe MeO” ~0” 0
F8 F9 11

a) Dé xuit co ché cho chuyén hoa nay, biét ring chuyén hoa khong thong qua co ché lién phan ti.
b) Tai can bang, ti 1& [F9] : [F8] > 20 : 1. Giai thich.

4.1 — O chat phan tmg ketene ban dau, xuat hién twong tac ddy gitra nhom phenyl va nhom
mesityl, thém vao d6 con xuit hién twong tic day gita nhém C=0O va nhém
mesitylene, do d6 nhom mesitylene phai quay ra khoi mat phang lién hop.

— Do tin cbng tir goc Burgi-Dunitz (tac nhan nucleophile va nhom C=0 tao thanh mot
goc 107°) vao orbital m* ctia nhdom C=0, MesMgBr, mét tac nhin nucleophile cong
kénh s& ru tién tin cong ketene vao bén nao it bi can tré khéng gian hon, vén 1a bén co
nhém Mes do nhém Mes di bi 1éch ra khoi mit phang lién hop. Sau khi tién hanh acyl
hoa cac enolate tao thanh, san phdm F6 s& duoc tao thanh nhiéu hon do mg véi san
pham cong Nu cting nhom Mes.

a) Co ché dé xuit:

o
0 electrocyclic Q _
ring opening rotation
= X N
Ny — [2C
6 electrons C o o
(0] (0] OMe Disrotatory ” (0] OMe I
% @ Me
4 ring closure l
o
electrocyclic
ring closure ring openin AN
4.2 r\ i S
C ——
6 electrons MeO o |
Dlsrotatory o) rotation @CI) Q
Me

b) Sy xem phu ciia cip electron khong lién két ctia oxygen vao orbital o* cua lién két
12 mot twong tac ndi phan tir lam bén hoa phan tu:

MeO

Cau 5 (Trich Pé thi chon HSG 11 cdc trwong THPT chuyén duyén hdi & dong bang Bic B¢, lin thir
XIV, ndm 2023 — Pé dé xuit tir trwong THPT chuyén Amsterdam)
5.1. Bé xuit co ché cho cac phan Gng dudi day:

a) b)
j\ )C\N 1. NaH 0
A" N >Ph ———>  af Ph
2. H,0
Ph
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- Me” >"""0H Me \OH
Tkl o
Ef020 2. PhMe, t° OH

3. TBAF, H,0, DMF

4 o)
TMSO N3
TiCl, d@
o) =
>
OH

5.2. Melodinine E 1a mot alkaloid, dugc tim thay trong loai Melodinus cochinchinensis. Hop chat nay dugc
tong hop vao nam 2019 theo so do sau:

1) HCI
2) NH;
O Me” " "NH, Z>CN I, AcOH
/\)L K,CO > ©1 I50oC e ©2 3) NaBH5;(CN) = B
Me H 283 ! 8 C4eHooN3l
1) HCI, 100°C =——C(OEt)3 1) HCI BusSnH
2) NaOH Pd(PPhg3)4, Cul 2) BusSnH g BEts, O o
C16H1N20l " TEA MeCN 31, CoHasNOsl ~ ' 72
NBS Gs NaBHy, CoCIg G9 NaOMe G10 NBS G11
C21H24N203
DBU 770 N
—>THF Me N N Melodinine E
(0]
Xéc dinh cong thirc cdu tao cta cac chat tir G1 dén G11.
HDG: 5.1. Co ché dé xuit:
a)
Ph Ph
T 7 [ i
O N — O N ) L e
Y ?é Y C
H |
CN
Ar Ar CN
Ph Ph Ph
~ ~ Y
CH, CH, CH,
O N _ _Ph— 0 L L LR el 100 || SN || P
] | AN
Ar  CN Ar N Ar N

Ph
o-
— Ar N — >—/ + PhCN + CN
Ph ar
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b)
Ph Ph L P, Ph Ph
EtO |’ EtO 5 @ EtO s
TR = Ty — T
Ph Ph
Me A~ -OH Sin EtO,C
prydine \g/\/ OTf -H ﬂ\ 120°C
& Me
) | SiPh,
Me_ . OH O
EtO,C_ _H EtO,C EtO,C ph
Me ('\[ , Me_ Mo & TBAF Me é.
Hj SiPh, - /i
| o) H202
, COEt /g COEL o
+ ‘
Me .SiPh, o Me ,@th
F oH OH
CO,Et CO,Et
O~ S|Ph2 *H' Me LOH
= W
OH
c)
TMSCI

%
— A

HDG 5.2. Céu tao cac chat:

N">>"Me

~ | )
Me Me Me
Me
NC NC
CN CN
G1 G2 G3
0 0 o}
N N N
Me CO.Et Me CO,Et Me CO,Et
CN CN NH;
G7 G8 Go

uigeli.xyz

G4
Br
o)
Mo S Hp N=© T
N y N ]
e
0 0
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Cau 6. (2,5 diém) (Trich Dé thi chon HSG 11 cdc trwong THPT chuyén duyén hii & dong bang Bic Bg,
lan thir XIV, nim 2023 — Dé dé xuit tir trwong THPT chuyén Bic Giang)
6.1. a) So sanh tinh acid cua hydrogen linh dong trong cac hop chét sau

9 % . 29 oA
T T V( C H_) }1 \“\/ N H PN g T T \O CH ;
(A) (B) (C) (D)

b) So sanh do bén cta cac hop chit Ay, A, As, A4, As (sip xép theo gia tri | AH.y | ting dan) va giai thich
ngin gon.

e Ve AY
s {

&, A2 A Ay Ay
6.2. a) N,F, c6 thé ton tai hai dong phan cis hoic trans:
F F

\__ __F\_N’
¢ ° a—\

Déng phan nao bén hon, giai thich su lya chon cuia ban.

b) Mot hop chét khac 1a hydrazine ciing chtra lién két N-N. Hydrazine ton tai chii yéu 2 cau dang 13 anti va
gauche. Hay v& 2 cdu dang gauche va anti. Ciu dang nao c6 ning luong thap hon, giai thich?

6.3. Phan ting thé nucleophile gitra mot alcohol véi mot nucleophile chira nitrogen thong thuong kho xay ra.
Tuy nhién, 5-methyldibenzosulberenol (1) c6 kha ning thuc hién duoc phan tng thé hodc tach voi cac
nucleophile c6 chira nitrogen (A — D) trong cing mot diéu kién & nhiét do phong.

OH HN"R
OO0 2 U0 =222~ OO0
- B
ClLCHCOOH Q Clz:CHCOOH Q
DO DCM
3 1 2

a) Hay so sanh tinh base cua cac chét sau: PhCH,NH, (A), NH,OH (B), NH,NH, (C) va CO(NH.,), (D).
Khong can giai thich.

b) Vi sao chat 1 c6 kha niang cho phan tmg rat nhanh trong méi trudng acid & nhiét do phong?

¢) Trong cac chit A, B, C va D, chi c6 hai chét c6 kha ning phan tmg thé voi chat 1 (theo diéu kién ¢ dau
bai) dé tao thanh chét 2, trong khi hai chét con lai thi chi cho duy nhét san pham tach 3. Hay xéac dinh hai
chat cho phan mg thé va giai thich vi sao hai chat con lai khong thé tham gia phan tmg thé.

d) Khi thyc hién phan tmg tir 1 sang 2 v6i tic nhan nucleophile phu hop, néu sir dung acid trifluoroacetic
(CFsCOOH) va acid acetic (CH;COOH) thay cho acid dichloroacetic, khong c6 acid nao cho san pham thé
mong mudn. Hay giai thich hién twong trén.

Ciu Noi dung Diém
6.1 | a) 0,5
N(CH3)2 e N(CH3)2
(A)
\/?\ or \/?\
H = H
(B) ©
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©) ©
A 3C I
/c—c/
| S | \CI—Ig

Cacbanion cta (B) chi c6 1 nhém cacbonyl nén mat do dién tich am dwoc giai toa it nhét
1am cho cacbanion kém bén nhét.

Hi¢u tng +C ctia nhom N(CHj3), > OCH; lam cho mét d6 electron cua O trong nhom C=0
bén phai cua (A) giau hon (D) lam giam hiéu tng +C cua cacbanion vao C=0 bén phai
dan dén cacbanion (A) kém bén hon so véi (D).

= Tinh cua hydrogen linh dong: (C) > (D) > (A) > (B)

b)Ta c6: AHensy = 3 B @bt ainy = 3 Bk (sin phim). San pham thu dwoc gidng nhau, do vdy chét
dau cang kém bén thi Y Ei i i cang nhd din dén AHeuy cang 4m, khi d6 | AHey | cing
16n. Nhu vay hop chat cang kém bén thi | AHuy | cang 16m.

So sanh dé bél’l: Ary> A > A3 > A > As=> | AHchéy A< A <A< A< A,

Nguyén nhén:

strc cang Bayer (strc cang goc) nho, st cang Pitzer (lién két xen k&) nho

I

stc cang Bayer (strc cang goéc) nhd, stic cang Pitzer (lién ket xen k&) nho,
hitng cac strc cang nay 1én hon so véi A,

=

i

stc cdng Bayer 16, suc cang Pitzer (lién két che khuét) 16n. Hai nguyén
H ¢ dang cis gén nhau nén lyc day nho hon so vi As.

P

g

Y

strc cang Bayer 16n, stic cing Pitzer (lién két che khudt) 16n. Nguyén tir H
¢ gan nhom Me nén lyc day 16n hon so voi As.

strc cang Bayer rat 16n, strc cang Pitzer (lién két che khudt hoan toan) rat 1on.

0,25

0,25

6.2

&
-

A. Dodng phan cis bén hon do ¢6 hiéu ng siéu lién hop bu trir cho twong tic khong gian:

The cis Isomer h The trans Isomer
O e
F

—

F 4 orN-F
g / 3 )
\ 0 ND antibonding T¢ . S (LUMo) IIJI-ISgQ o FO
i oxN-F - filed Y ;. Q 0" antibonding
IIJHS(F” O N-SP, Sy f /! /N o+ N-F
2w A (HOMO) /0

W

0,25

6.3

H H H H
*0 H

Cau dang gache bén hon do c6 tuong 0 D
tac gilta ny véi 6'ny hiu qua hon onn o 5 oenk P
NSsPs 2T LuMOo) aN-H W2 (Lumo)

voi G*N_H (HOMO) 0 (HOMO) 0 O
w_A H w_#

p——
—
) 7 oeNH
filed ! S (LMo

o 1y, 7
H

better stabilization 4 H A 1Y oN-H
—— (HOMO)

0,25
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2)A>C>B>D 0,25
b) Trong moi truong acid, chat 1 ¢6 kha nang tao thanh carbocation thom (14 electron ) 0,25
bén viing nén su ra di cua OH x4y ra rat nhanh.

¢) Hai nucleophile ¢6 kha ning tao san phdm 2 1a: B va C . 0,25
Chat A c6 tinh base qua manh nén trong mdi truong acid bi proton hoa gan nhu hoan toan.
Chéat D c6 tinh nucleophile qua yéu do cip electron trén nitrogen lién hop vao nhom
C=O0nén sy tach proton dién ra nhanh hon. Chi ¢é chat B va C cé tinh nucleophile manh va
tinh base vira phai dé phan g vdi carbocation thom.

d) TFA c6 tinh acid qua manh nén nucleophile bj proton héa gan nhu hoan toan, khong thé 0,25
tham gia phan tng. Acid acetic qua yéu nén khong thé proton héa duoc chét 1 dé tao thanh
carbocation .

Céu 7. (2,5 diém) (Trich Pé thi chon HSG 11 cic trwong THPT chuyén duyén hii & dong bang Bic Bé,
lan thiv XIV, nidm 2023 — Pé dé xudt tiv trwong THPT chuyén Bic Giang)
7.1. Hiy dé nghi co ché giai thich su hinh thanh san phim sau:

L N
. L, H.50, -y

HO— — .

axelon = |
|I e
!,

J— —
L0 pH !
o f i "4 .‘_.—\-\

yr i d apy an il ..:3“"C>E:n
O OB NaH, ©ss, Mel -

LY s !' ﬁ
o. .0 2. BuaSnH, AIBN 0. 0
e //\‘

.

7.2. Lithospermic acid dugc Johnson va cong su phan 1ap tr mdt loai thao dugc Trung Hoa voi nhiéu
dic tinh sinh hoc quan trong. So d6 dudi day biéu dién mot phan chudi téng hop toan phan

HOD/\/002H
HO o

Lithospermic acid.

OH OH

(+)-Lithospermic acid
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CHO
Br
7 2 200 °C 3 NaBH, "
LB _200°C _NaBH, _
oy  KeCOs C11H1203 Cy1H1203 Cy1H1403
OCH,
1 ill OAc
Isovanillin
Ac,0 5 1) 0; CHO 7
+ -—
Et;N CisH1g0s | 2) Me,S e MW=30
OCH,
6
C14H1606

a. V& cAu trac caa chat sb 2, 3, 4, 5 va 7 biét chat s6 7 co phan tu khdi M =30 gam/mol.

OAc
8
CHO
OAc
OCH,
6
C14H1608

OAc

OAc

OCH,
9

COOH NaOCH;
—_—

CH5;0H

C14H1607

b. Chon dap 4n dtng cho diéu kién cta chuyén hoa sb 8:

10
C1oH1

205

ACZO
NaOAc

OAc

OCHj,
1

A. CC(NH4)2(NO3)6. B. CrO;.(Pyridine)z. C. HzCI'O4/H20. D. CH3COCH3, Al[OIPI']3
¢. V& céu trac cua chat sb 10.
Céu Noi dung Piém
7.1 a)
0,5
b) 0,5

Khoi mao

R-0O-CS,Me xanthate=> tach Ei tao anken hodc chét tap géc
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Phat trién mach:

7.2 a) CHO CHO HO
2 3 4 1,0
OA/ Hi“
b) C. H,CrO4/H,O 0,25
Y] OH 0,25
COOH
OH
OCHs
10

Cau 8. (2,5 diém) (Trich Pé thi chon HSG 11 cdc trwong THPT chuyén duyén hdi & dong bang Bic Bj,
lan thir X1V, nim 2023 — Pé dé xudt tir trwuong THPT chuyén Bic Giang)

Cho hop chat A (CsHsO,, chi c6 mot loai hydrogen) tac dung véi mot duong luong chit B (C.Hs0,, c6 2
loai hydrogen véi ti 18 2:1) trong méi truong acid thi thu dwoc chat C (CgHp,05). Xir 1y C v6i mot duong
lwong hop chéat Grignard D (RMgBr) thi thu dugc hop chit E (C10H60s, phd 'H-NMR ciia E dugc trinh bay
bén dudi). Pun néng E trong hdn hop acetone/nudc vai xiic tac acid trong 2 tiéng thi thu dugc san pham F
(CsH120»).

'H NMR (500 MHz, CDCls) & (E) 5.97 (dd, J = 17.4, 10.8 Hz, 1H), 5.28 (dd, J = 17.3, 1.4 Hz, 1H), 5.04
(dd, J=10.7, 1.4 Hz, 1H), 3.99 — 3.88 (m, 4H), 1.95 (td, J = 12.6, 4.2 Hz, 2H), 1.77 (td, J = 13.0, 4.0 Hz,
2H), 1.69 — 1.62 (m, 2H), 1.62 — 1.54 (m, 2H).

a) Xac dinh cong thirc cAu tao cua cac chit tir A dén F.

b) M6t nhom nghién ciru ¢ trong trudng PH X khong c6 san may cong huong tir hat nhan (NMR) ma chi co
may pho hong ngoai (IR). Bang thiét bi nghién ciru sin c6, 1am thé nao dé biét phan tng tao thanh chat E da
xay ra hoan toan (khong con nguyén liéu C trong hon hop phan ng)?

¢) Cho biét sé luong tin hiéu proton ma chit F cho trén phd "H-NMR? Biéu dién ciu trac phén tir dé chi 1d
cac tin hi€u proton va giai thich.

Ciu 8 Noi dung Piém
HO %: [ 2]2 | 05
a) 2
b) Sir dung phd hong ngoai, ta quan sat thay: 0,25
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- Trén hop chat C c6 tin hiéu manh & ving 1700 — 1650 cm™ ciia nhom carbonyl.

- Trén hop chit E ¢6 tin hiéu manh & vung khoang 1600 cm™ cua olefin hodc tin hiéu ta
va rong tir 3500 — 3200 cm™ ctia nhom OH.

Néu trén pho hong ngoai khong con quan sét thiy tin hiéu ctia nhom carbonyl nira ma xuét

hién tin hi€u ctia alkene hay OH thi chung t6 phan tng da x4y ra hoan toan.

¢) Chat F ¢6 8 tin hiéu proton. (Cho néu hoc sinh tra 16i 6 — 7 tin hiéu proton) 0,25

(le T CH2
CH,

Giai thich: trong cAu dang bén nhét ctua F, cac hydrogen ¢ vi tri truc s€ cho tin hi€u khac
cac hydrogen & vi tri bién.

n

Ciu 9 (2,5 diém) Pai cwong hiru co. (Trich Dé thi chon HSG 11 cdc truong THPT chuyén duyén hii &
dong bing Bic B, lan thir XIV, nam 2023 — Dé dé xudt tir truong THPT chuyén Chu Vin An - BD)

9.1. Nghién ctru cdu triic hop chét (2R, 35)-2,3-dichloro-1,4-dioxane dudi day bang phuong phap nhiéu
xa tia X, nguoi ta thdy do dai cua lién két C-Cl truc (1.819 A) 16n hon cua lién két C-Cl bién (1.781 A).
Dong thoi, do dai cia lién két C-O cta nguyén tir C mang lién két C-Cl truc (1.394 A) lai ngan hon lién két
C-O clia nguyén tir C mang lién két C-Cl bién (1.425 A). Giai thich cac gié tri thuc nghiém nay.

. 1.425A

17814

L
o\ Yo\
Ix
1819 A
1,304 A

C

9.2. Hay cho biét hop chat nao dé tham gia phan tng Sx1 nhat trong s ba hop chét dudi day?
u L
A AL

. I I

Y
Cl Cl Cl
" " H

9.3. Hay giai thich sy bién ddi luc base cua cac hop chat dudi day:

ML M e PELGHz )2
9 L)) ]
i e
pKa 10,58 7,79 5,06
9.4. a) Cho biét san pham ctia cac phan tng sau day:
M (i) |
[ e e A [T M B
(iii) (iv)
] . 2 Meli Br
e ‘ “ :: r |] —"Er D
Br

b) San phdm ¢ ¥ 1.2 (iv) 1a calicene. Momen ludng cuc cua calicene theo tinh toan 1y thuyét 1a
4,66 D; biét ré‘lng gia tri moment ludng cuc cua formaldehyde 1a 2,33 D, cta acetone 1a 2,88 D. Giai thich do
16n bat thuong ctia momen ludng cuc cua calicene.
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¢) Hay viét phuong trinh phan tmg cia calicene voi:
cl) HBr;
¢2) i. NaCN, ii. H;O".

Noi dung

Mat d6 electron dich chuyén vao obitan phan lién két bang hiéu tung siéu lién hop s&
lam yéu (va 1am ting d6 dai) cua lién két trong tng.

- Péi voi lién két truc C-Cl, obitan phan lién két cua lién két C-Cl (6*c.ci) ¢6 su xem
pht véi obitan khong lién két (no) ctia nguyén tir oxy.

- PBéi voi lién két bién C-Cl, 6*c.c co su xem phu cua cap e-n voi obitan lién két cua
lién két C-C (oc.0).

Ng — o

P - T
Cl | 5_\ \\ - \\ :

—0—_\ _

O coal l .
Cl I
c Ol D

- Tuong tic no — 6*c.c manh hon 6C-C — c*c.q (xem gian dd nang lwong bén phai
hinh), mat do electron dich chuyén vao 6*c.cr cua lién két C-Cl truc nhiéu hon, do do,
lién két C-Cl truc c6 d¢ dai 16n hon lién két C-Cl bién.
- Ciing do su twong tic no — 6*c.cy manh hon 6c.c — o*c.ai nén lién két C-O cua
nguyén tir C mang lién két C-Cl truc (1.394 A) c6 tinh chit cua lién két d6i nhiéu hon
va do d6 ngin hon lién két C-O cua nguyén tir C mang lién két C-Cl bién (1.425 A).

9.2

4-Chlorocyclobut-2-enone:

0O _Cl A~ 0
{ =— [ -— @O

Cl
—

0,25

9.3

[,,Nﬁl

7 pKa=10,58

Nguyén tir nito & trang thai lai hoa sp’. Mat do e trén nguyén tir nito dugc ting cuong
boi ba nhom ankyl day e. Mit khac, do ¢6 ciu triic vong nén cac nhom ankyl khong gay
hiéu tng khong gian d6i véi nguyén tir nito.

0,25

N AN

L))

= pKa=17,79

Nguyén tir nito lai hoa sp3 (luu ¥: nguyén tir nito trong hop chét nay khong thé lai hoa
sp> do nam & dinh cta 2 vong no. Mat d¢ e trén nguyén tir nito giam do hiéu mg cam

ung hit e tir cac nguyén tir Csp” vong benzene.

0,25

e ~MILHz]z

|

e

pKa = 5,06
Nguyén tir nito & trang thai lai hoa sp?, ¢c6 d6 am dién 16n hon nito sp*. Mat khac, mat
do e trén nguyén tr nito gidm manh do hi¢u g lién hop am (-C) ctia vong benzene.

0,25

9.4

a) Cho biét san phdm cta cac phan tmg sau day:

(ii)

0,25
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SHF,

o - (o) & [

o ."I:
A
(iii) (iv)
F 2 MelLi £ L pr
{ I p - o 2L _
S oK, £ I =

Br

-y

phan ung la:

T, B r
c1) I I_[l]

H

H

b) Calicene ton tai & mot dang cong thirc cong hudng véi hai vong thom mang dién
tich. Nhu vay, calicene giéng nhu mot hop chét ludng cuc nén c6 momen ludng cuc

16n. .
- *x}ﬁ:;_l.l - - ['i?l}—’?ﬁl
= B =

¢) Can cur vao su phan cuc trong phan tir calicene, c6 thé du dodn san pham trong hai

.-::"\-\.
- -
52 | ’_L
- ' o
e
=

0,25

0,25

CH

1

Céu 10 (2,5 diém) So' dd tong hop hitu co. Co ché phan ing héa hiru co. (Trich Pé thi chon HSG
11 cic trwong THPT chuyén duyén hai & dong bang Bic Bg, lan thiv XIV, niam 2023 — Dé dé xuit tiv

truong THPT chuyén Chu Vin An - BD)

10.1. Viét co ché giai thich sy tao thanh cac san pham & mdi phan ng sau:

coMe COH

_.OH _
| MNaH

B
i I

O

B 1

M
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10.2. Hoan thanh so d6 tong hop cac hop chét trong cac ddy phan tng sau:

a.
@/NH2 CH0.HON | KOH. H0 NaNH, R 0,
85 °C 100 °C 220°C (¢, H,NONa) 80-90°C
b.
A
] T Y
i ) I I
T =7 “MgBr | Cul 1. HCOOEL, NaH MeQ™
“ ‘ 1 - 2 3
S
2. PhEH, TsOH C..H.0S +BUOK, t-BuOH
KOH, 100°C 180°C HECI
E e - o
ethylen ghycol - 5 B Homoestrone
I:IEIH:—'DE
c.
HBu t-Bu i
[ T e A I .
||| ) || I.EI - 1 . . _1 B 2 5 1-Bul . . iy .
! . £0; 2. KOH
1-BuU ')
v _
5 . airas E-1E"1-EI..I1Y1E'1'EI hadrana
o CaoHas
Ca Noi dung Piém
u
10.1 | a. 0,25
l ) J 0. - '
I ! s i S tf T £
LN - - T N T T = |
N N I [ ! 9
ey 1 o W I N ‘ N
C1= I “
1 I,
0 0
0,25
b.
L. " [ - ) =[] 1 — [ [ | — [ﬂL L.
O 1o °1 8 “o0 VU OMe OH "D"Dhomé"DH o o.‘_ﬁma CH
Chke (e H:D o
, e, 0,25
= T
HO™ ‘OH
CO.Me
C.
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. 0 -
( ‘l"DH L k N ).'.L_"’”ﬂ - | )l;r 0,25
o /:'D' _, Di_; .
o
d.
Br-Br
10.2 | a. 0,25
\ PNa
(-\r:;« CHO.HCN ™) CN KOH,H0 /‘;L COOK  2NaNH, Sy
e o~ L e UL S “‘“)‘? -
0.0, ( g
80-90°C [ &T

Ciau 11 (2,5 diém) Xac dinh ciu tric cac chit hiru co (md tai so do tong hop bing 10 dén)
(Trich Pé thi chon HSG 11 cdc trwong THPT chuyén duyén hii & dong bang Bic Bg, lin thiv XIV, nim
2023 — Pé dé xudt tir trwong THPT chuyén Chu Vin An - BD)

11.1. Xir Iy mot hdn hop gém 2-nitrotoluen va isopropyl nitrit véi MeONa/MeOH & nhiét 6 thuong,
sau d6 dun néng véi hdn hop thu dugc voi mot luong du dung dich HCI dic thi thu duoc hop chat A
(C7HsNO») tir hdn hop phan ung. Khi xir 1y 2-nitrotoluen véi CrO; trong dung AcOH/Ac,O ¢6 mit H,SO,
dic ¢ 5 °C thu dugc hop chat B (CiHsNOg); Thay phan B trong dung dich HC1 10%/EtOH ciing tao thanh
A néu trén.Suc khi Cl, vao dung dich 2-nitrotoluen trong CCl, va dun hdi luu hdn hop phan Gng nguoi ta
thu dugc C (C;HNO,CI); xir Iy C v6i dung dich KOH/EtOH thu duoc hop chit D (C1,H;0N,04). Ozon héa
D 1di ché hoa ozonit tao thanh véi (CH;),S cling thu dugc A néu trén. Hop chat A con dugce tao thanh truc
tiép tir C khi cho C tac dung v6i DMSO/NaHCOs. Hay xac dinh cong thirc ciu tao cua cac hop chét tir A
dén D néu trén.

11.2. Cho Tropon (7én hé tho”'ng: xiclohepta-2,4,6-trienon) tac dung véi CL/CCly voi ti 1€ 1 : 1 thu duoc
hop chit A (C;HCLO). Trong mdi trudng phan cuc, A chuyén thanh hop chat dang mudi hydroclorua B ¢6
cung cong thurc phan tir. Xir Iy B vé1 dung dich NaHCOs; thu dugc 2-clorotropon.

a. Hay xac dinh ciu tao ciia A, B va gidi thich sy hinh thanh cua chung.
b. Khi chiéu sang tropon nguoi ta thu dugc mot lugng nho chit long C (CsHe) va mot chat khi C véi s6
mol bang nhau. Hay xac dinh c4u tao va giai thich sy hinh thanh C va D.

11.3. Khi cho xiclohepta-2,4,6-trien tac dung v6i PCls ngudi ta thu duoc hop chat E (C;H,Cl). X Iy E véi
dung dich NaOH thi thu duoc hop chéat F (C;H,40). Trong méi truong HCI 20%, chat F dé dang chuyén
hoa thanh tropon va xiclohepta-2,4,6-trien. Hiy xéac dinh c4u tao cia E va F.

11.4. Tropolon (Tén hé thong: 2-hydroxyxiclohepta-2.4,6-trienon) 1a mot dan xuét ctia tropon. Hop chat
nay duoc tong hop dé dang qua hai giai doan: Pau tién, phan tUng cia xiclopenta-1,3-dien véi 2,2-
dicloaxetyl clorua (CLLCHCOCI) ¢6 mit Et:N trong n-hexan & 0 — 5 °C tao ra san pham trung gian G
(C:HsCLO). Tiép d6, xtr Iy G véi CH;COONa trong méi truong CH;COOH/H,O thi thu duge tropolon. Xac
dinh céu tao ctia G va giai thich su hinh thanh G va tropolon bang co ché phan tng.

Cau Noi dung pié
m
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111 H ~, -0 OAc 0,5
5 -CHs cro; NIEN p)/ \(n)/
@ — . @ o oA
= NO, H,S0, /“NO H2504 i 20
o pymem, D) o
-
7 No, NO, @N ) (CHa):S
c
50 | -c®
p70 |- . - (CHy)S
HCO;
H} l®
(\J/L oG
. -
~UNO, ZNo,
11.2 | a. Gidi thich sy hinh thanh 2-clotropon: 0,5
HO
0 © 4 OH OH e
—
f/u,\h ) \1./0' p P P r% C . o
I\ oweo, [ X Y - 1 u) cl
o T T e e [T el T
A B
(3.% <CI
dd NaHCO,4 ( \)
b. Giai thich sy hinh thanh benzen (C ) va khi CO (D):
R N
,JI,T: L?H hu hu N @ . o 0,5
Q/ 6 electrocyclic 2n electrocyclic b
c
11.3 Q 0,5
O
( POl _ (\\ o _ddNaoH Q\'{ Y ddhol (§ N
CCly o / 4 \—-./ \\_-—/ -t'-'*'/ -_-::/
E F
114 0,5
5 cEtC' <:-‘tc'
AcOH
OAc
/__'"\\ 7 X
— ) = / EN:— ¢l 0 cl
ACO\:T‘ e _||'|,l-—‘<0 \\n'—— Aéo \‘ H%C“/_‘ bt >:C:0
0) HO o c cl
H®

Cau 12. (2,5 diém) (Trich Dé thi chon HSG 11 cdc trwong THPT chuyén duyén hii & dong bang Bic
B, lin thir XIV, nam 2023 — Dé dé xuit tir trwong THPT chuyén Bdic Ninh)

12.1. So sanh va giai thich d6 bén hai dong phan hinh hoc cia

a) 2,2,5,5-tetramethyl-3-hexene b) cyclooctene
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¢) Cyclodecene c6 thé ton tai & dang cis va trans, nhung cyclohexene thi khong.
HDG: a) Trong ca hai truong hop, dong phan trans déu bén hon dong phan cis. Chénh 1éch vé do bén

ddng phan cis-trans tré nén rd rang hon nhiéu trong hop chat tetramethyl. Biéu dién cdu tao cua cis-
2,2,5,5-tetramethyl-3-hexene, s& nhan thiy strc cing khong gian 16n gy ra bai cac nhom methyl.

cis-2,2,5,5-tetramethyl-3-hexene trans-2,2,5,5b-tetramethyl-3-hexene

b) Ton tai strc cang xoan lam cho phan tir trans kém bén hon cis

o

cis-cyclooctene trans-cyclooctene

¢) Vi cyclohexen vong 6 canh qué nho, gy ra stic cang vong 1on nén trans kém bén hon cis

cis-cyclohexens trans- cyclehexens

Cyclodecene 1a vong d 16n, dii linh hoat dé dap ting cdu hinh déng phén cis va trans

cis-cyclodecens trans-cyclodecens

12.2. Cho biét 4-methylcyclohexylideneacetic acid c¢6 quang hoat khéng? V& va giai thich

COzH
H.. /
¢ H

4-Methylcyclohexylideneacetic acid
HDG: Nguyén nhan gay ra tinh quang hoat ctia 4-methylcyclo hexylideneacetic acid 1a khong co

mat phang d6i xing va khong thé chong khit v6i anh guong ctia minh. Ciing twong ty nhu trudng hop
allene, hai nhdm ¢ mot dau ctia phan tir ndm trén mat phang vudng goc voi mit phang chira hai nhom cua
dau kia.

COH COH

HyC-- ¢ st Heipr C=0C
H \ HaC \

H H

12.3. Cho céc chit dudi day:

uigeli.xyz Trang 71



uigeli.xyz

D--N—< —M D--N—{: >—NH
’ § e A HOH,C—CH,OH  MeOH,C—CH,0Me
& " B B4 BS

B6

Chét nao trong mdi cap (B1, B2), (B3, B4) va (B5, B6) c6 gia tri momentludng cuc 16n hon? Giai thich.
HDG: B2 c6 moment ludng cuc 16n hon B1: do B2 c¢6 cong huong kéo dai lién quan dén NH2 va NO2.

© On ® A0
6\1('30 0®o
@ @
NH
CNH, ® "

B4 c6 moment ludng cuc 16n hon B3: Do B4 c6 thé chuyén thanh h¢ thom, dién tich (=) & vong 5 canh va
(+) ¢ vong 7 canh.

Cr—(0R—-aR—Cg-0o

B5 c6 momen ludng cuc 16n hon B6 do B5 ¢6 kha ning tao lién két H ndi phan tir khi hai nhom OH ¢
vi tri syn. B 6 khong tao dugc lién két H noi phén tir nén 2 nhém OMe & vi tri anti

H H
H 0. H OMe
"H
H 0 MeO H
|
Ho| H
B5 B6

12.4.Cho cac gid tri pK.: 2, 5,11, 13, 18, 20, 25. Ghép pK., phu hgp cho mdi hop chét sau, hop chit nao di
cho s€ bi proton hoa 99% trong dung dich EtONa/EtOH ?

8] (|‘!) 0 O
i COOH
(@) e (b) i] © d @ O/
- C}
I E OH ]
s C
OCH, “OCH,
@ L ® (®
CN

HDG: - Sip xép pKa

o 0 0 0
H H H H
COOCH, H H OH COOCH, COOH COOCH,
O/ < H H < O/ < < H < O/ <
0

(8) (b) in (a) (c) d) CN (e}
pK, 25 PK, 20 pK, 17-18 pK, 13 pK, 11 pK, 5 PK, 2

-bé proton héa 99%, phai c6 pKa th'éip hon/bing 13, nén a, c,d,e s€ thoa man.
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12.5. Xac dinh va giai thich dang bén ciia cac can bang cdu dang sau day

[E=S Ne = - A IVIE
.'}Jﬂl. _ I h.hl] "a_hljlrﬂ
Mo M M.
Me” =T e Me” ™~ Me
(1) (2)
a.
HDG:
a.
ME.-,_N,.-’“-HHN_-.ME Mﬁh.. T .;ME
r«ld r\l\l ——— I I
I+ M.
Me”™ " “Me Me™ T Me
Dang | Dang 2
D6i v6i dang 1
Mer o~ Me Y
| | — =T ~N ;._'“"F;N "
M . T
Me” ™7 TMe 5 0

O dang nay khong c6 su twong tic xen phu nio giira cac orbital.

Dbi véi dang 2:

e |
Sdaea ‘*‘%
Me Q

- Khong ¢6 tuong tac 1,3-diaxial nao.

Mea o~
M

| |
ME'N'

g

- C6 4 tuong tic ny — 6"y 1am bén phan ti.

— Dang 2 bén hon va chiém wu thé trong can bang

b.
VI ~IIE
[
—
A = _L
Ph Cl Fh Cl
Dang | Dang 2

Dang 1 ¢6 twong tac xen phii ny — 6 c.pn

Wi~
M

2

Dang 2 ¢6 tuong tac xen phi ny — 6 c.cl
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By LIV
h

M
‘-]
F‘Si\&

Ma E ¢"c. thap hon Ec”c.pn do d6 am dién CI 16n hon nhom phenyl. Do d6 tuong tic xen pht ny — 6"c.cl
hiéu qua hon.

— Dang 2 bén hon va chiém wu thé trong cin bang

Cau 13 (2,5 diém) co ché xac dinh chat (Trich Dé thi chon HSG 11 cdc truwong THPT chuyén duyén
hdi & dong béing Bic B, lan thir XIV, nam 2023 — Pé dé xudt tir truong THPT chuyén Bic Ninh)

12.1.Viét co ché
1
@]
E CISCJ\DEt r Cl
NaQMe
petroleum ether
po%Ctort

Cl

2

BnNH,
ag HCHO OH

TFA
SiMe, :
H,0, 25°C NBn

(&)

z;/’“"-@Pna &

NaH
N_CcHO -
N Et,0

H

reflux

ta

BFaf'E‘QO
ethylene glycol
CH,Cl,, 20 °C

HDG: (1)
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cl
Cl 4 Cl i gl LJE@LCI
Clﬁ\oﬂ — Cli@/\om — % CI>é —
Sme : :
cl
— = ol — h'ﬁeb' &
c p L&
cl cl
2
("%/H . SiMe ~SiMe;
JL -—h- H %)7 —_— 4@ —--
gl TN Ly Bn 1,;0.8,1 NHBn
H,N—Bn
yeo @ H
Meas{_\. 5 C— g
@ /_J G ‘F ks
Oi/NHBﬂ B NHBN T+ ¢NBn
y—: OH, OH
H0 -H*
%+ Cf =P
H H
Q)
mCHO — mcm SBen, B "
&—'H,._\
0
g+ O, — O
Nngpha ¢ ; Phs N
(C))
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12.2. Pé xuit cdu trac cac hop chit tir E-H. hop chat E (CsHs) quang hoat, khi khir chon loc lién két doi
trong E bing xuc tac thich hop tao ra F (CsHyo) khéng quang hoat (duy nhit). Hop chit G c6 cong thirc
CsHo va quang hoat, G khong c6 lién két ba. Khir hoa G thu duoc H (CeH,4) khong quang hoat (duy nhét).

HDG:

\ /T
| HC=C=CH NN

E F G H

12.3. Hop chit A, CgH;00; 6 tinh quang hoat va chi chira vong nam canh. Cho A tac dung v6i m-CPBA thu
dugc Al. Bun nong Al v6i dd NaOH loang, du, sau khi hoa thi thu dugc B. Cho B tac dung voi dd HIO,
(H5IO4) thu dugc C va D déu khong quang hoat va c6 cing CTPT 1a C4HsOs. Ca C va D déu tac dung voi dd
NaHCO; giai phong CO,, nhung chi C tic dung dugc voi thude thir Tollens. Cho D tac dung véi I/NaOH,
hoa san pham tao thanh roi dun néng thu duge axetic. Hay xac dinh cong thirc cdu tao ¢ thé cb cta cac
chat tir A dén D.

HDG:
0 COOH COOH
Q OH
O ~
O 0 O HO COOH
A A, © C D
! 0 B
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Céu 13 (2,0 diém): Hop chit thién nhién (Trich Pé thi chon HSG 11 cic trwong THPT chuyén duyén
hdi & dong bang Bic B§, lan thir XIV, nam 2023 — Dé dé xudt tir trwong THPT chuyén Ha Long —
Qudng Ninh)
Amygladin (A), CH,;01N 1a mot disaccharide thién nhién khéng co tinh khir va chi chia lién két p-
glycoside. Thity phan A bang dung dich acid lodng thu dwoc Glucose va hop chat B (C;Hs0) 1am mét mau
nuéc brom. Khi dun A véi dung dich acid dic thi thu duoc glucose va hop chat C (CsHsOs). Oxy hoa C
béng dung dich KMnOs, sau do6 acid hoéa thi thu dugc D khong lam méat mau dung dich nuéc brom. Cho A
tac dung voi Mel du trong mdi truong kiém, sau d6 thity phan trong méi truong acid, roi cho cac san pham
tao thanh tac dung v6i HIO, du thi thu duoc 1 s6 san phdm trong d6 c6 2,3.4,6-tetra-O-methyl-D-glucose,

2,3-dimethoxybutandial va methoxyetanal.
Hay xé4c dinh cdu tao ciia Amygladin (A), B, C va D.
Cau | Huéng din chim Piém
13. 0,5
A: B: C: D: diém/1
o cN ,-"':‘:1‘-‘.{ .,-”A'.Q't;-_ o Ok chat
\:I_‘ - )"'w R [ } P ,_.-’Lm,,__ P ,/L:-“
OH 1 ’,:u— ﬁ\j l\ _,.r,':J -H.\lh:’l;;‘: ﬂ H] o [ H.\\J/ ;
gk &FL _[,' e .\_\_::::;:-' ""«.\._,;/e'/’:
OH

Céu 14 (2,0 diém): Dai cwong hiru co (Trich Dé thi chon HSG 11 cdc truwong THPT chuyén duyén hii &
dong bing Bic B, lan thir XIV, nam 2023 — Pé dé xudt tir truong THPT chuyén Ha Long — Quing
Ninh)

Meldrum’s acid (A) c6 pKa = 7.3 c6 tinh acid cao bat thudng so v6i cac din chét diester, vi du nhu dimethyl
malonate (B) (pKa=15,9), trong khi d6 5,5-dimethyl-1,3-cyclohexadione (C) va pentane-2,4-dione (D) lai c6
tinh acid khong qué khac biét (pKa=11.2 so va4i 13.43).

Meldrum's acid

14.1. Néu céc li do chung gay ra tinh acid ciia cac nguyén tir H trong cac hop chét trén.

14.2. Hay giai thich 1y do vi sao A va C lai c6 tinh acid cao hon so v6i cac hgp chit mach ho tuong tmg B
vaD.

14.3. Giai thich 1i do vi sao Meldrum’s acid lai c6 tinh acid cao bat thuong.

Y Huéng dan cham Diém
14.1. | 21y do chung géy ra tinh acid cua cac nguyén tir H ké trén: 0,25
- D6 bén cua lién két C—H: Cac lién két C—H trén bi 1am kém bén do su siéu lién hop vao hai
nhom C=0 keé can, cuy thé 13 twong tic 6eu — T'co.
- Do bén cua base lién hop: Pién tich am cua céac base lién hgp twong tng duoc bén hoa boi hiéu | 0,25
g —C ctia hai nhém C=0 ké can.
- Luu y: Khong cho diém néu hoc sinh giai thich dwa vao do phan cuc cua lién két C—H.
14.2. | Giai thich: 0,5
- Trong cu dang vong 6 canh bén ctia A va C, MO ocy (tuong tng véi lién két C—H nam & vi tri
truc gitra 2 nhém C=0) ¢ dinh hudng rat phi hop dé xen phit cuc dai v6i hai MO 7t°co(twong
{mg véi 2 lién két C=0 ké can). B va D 1a cac hgp chat mach hd, ciu dang ciia ching ¢6 chuyén
dong quay linh hoat hon, do d6 cac twong tac 6en — T'c—o khong dat duoc hinh hoc xen phu tdi
uu.
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- V& cdu dang cuia AvaC dé minh hoa cho sy xen phti 6c — 7' c-0. Yéu cau vé dang hinh 0,5
dang cua cac MO, dic biét 1a n'(C=0) .

S(Cc-H) > ™ (c=0)
H
- Do d6, A va C déu c6 tinh acid cao hon so v&i cac hop chat mach hé tuong tmg 14 B va D.

- Hoc’ sinh ¢6 thé giai thich rﬁng base lién hop cua A va C thoang 1ap thé hon, do d6 duoc solvate
hoa to6t hon B va D.

14.3. | - Trong ciu dang thuyén cting nhic, cac tuong tic nO — m'c—o va nO — 6"c.o déu khong 0,25
thuan lgi, do d6 tuong tic e — T'c—o trong A khdng bi énh hudng nhu & C. Hoc sinh ¢6 thé v&
hinh minh hoa phu hop.
- Mit khac, base lién hop clia A dugc bén hoa béi twong tic n, — 6"co (hiéu ing anomeric). 0,25

Céu 15 (2,5 diém). Pai cwong hiru co (Trich Dé thi chon HSG 11 cdc trwong THPT chuyén duyén hai &
dong bing Bic B, lan thir XIV, nam 2023 — Dé dé xudt tir truong THPT chuyén Bién Hoa - Ha Nam)
15.1. Sap xép céc chat sau theo thir tw giam dan luc base va giai thich.

15.2. Cho cac chét sau day:

~(T )
(4) (5)
So sanh lyc gitta (4) va (5). Giai thich.
15.3. So sanh va giai thich nhiét 6 s6i cua cac hop chét sau:
NO, 0, NO;
o AOH ,,-J_:.H _,«-’l-‘:-_x.
[ [ I
'I!;H 'LL.-I

(6) (7) (8)
15.4. So sanh va giai thich nhiét d6 nong chay cta cac hop chat (9), (10), (11), (12).

LU (|IOOH COCH ?OOH
[ Ll Pt
NGO 7 TNH; ~" "NH;
(9} {101 [11} {12)
Ciu Pap 4n Piém
15.1. | - Thu ty giam dan lyc base: (2) > (1) > (3). 0,125
- Giai thich:
+(2) co hi¢u tng +I gay ra boi gbc hydrogencacbon no (amin béac III mach vong) nén tinh
chét base manh nht. 0,125

+ Chéat (1): C6 hiéu tng +1 cua gbe hydrogencacbon no va hi¢u ing —I ciia vong benzen,
nén luc base cia chét (1) yéu hon lyc base cua chat (2).

+ Chét (3): C6 hiéu tmg +I ctia gbc hydrogencacbon no va hi¢u ng —C giira nguyén tie N | 0,125
vOi vong benzen, tao thanh h¢ lién hop p-n, 1am mat d¢ electron trén N giam manh —Luc
base giam manh. Chét (1) khéng cé hi¢u img — C do ciu trac khong dong phing nén lyc | 0,125
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base cuia chat (1) manh hon luc base cua chat (3).

15.2. - Lyc cua (5) manh hon lyc cua (4). 0,125
- Giai thich: Vi (5) ¢6 kha nang tach proton H' tao h¢ c6 tinh thom.
¥ H . 0,25
f,:-i}'f_- ?::: ~
5) ,
15.3. - Thir tu nhiét d6 soi cua cac chat: t° s61 (7) > t°s61 (6) > t°s61 (8). 0,25
- (8) khong co lién két hydrogen, (6) co lién két hydrogen ndi phan tu, 0,25
(7) c6 lién két hydrogen lién phan tir nén c6 nhiét d s6i cao nhat. 0,25
15.4. - Thir tu nhiét d6 ndng chay cua cac chat: t° (12) > t%. (11) > e (10) > ' (9). 0, 25
- (12) ¢ dang ion luwdng cwe nén c6 nhiét do nong chay 16n nhat.
Coo 0,25
[ [ 0,125
(12) 0,125

- (10) va (11) déu c6 khéi lwong 16n hon va nhiéu lién két hydrogen lién phén tir hon (9)
nén nhiét 6 nong chay cua (10), (11) cao hon (9).

- Nhém NH, & (11) vira 1am tang momen ludng cuc, vira tao nhiéu lién két hydrogen lién
phan tir hon so véi nhém NO, ¢ (10) vi vay nhiét 46 noéng chay cua (11) cao hon cia (10).

Phin IV: BAI TAP CO THONG TIN UNG DUNG THUC TE

Cau 1 (Trich Pé thi chon HSG 11 cdc trwong THPT chuyén duyén hii & dong bing Bic Bg, lin thir
X1V, nim 2023 — Pé dé xudt tiv truong THPT chuyén Amsterdam) Céc carbenoid va vong nho duoc st
dung rong rdi dudi dang cac trung gian quy gia trong tong hop hitu co. Mot vi du cua viée tng dung 16p
chét nay vao viéc téng hop mot alkaloid ty nhién dugc chiét xuét tr loai nAm thudc chi Asperigillus dugc

dua ra dudi day:

N
2 2 X
o Z""Me - TIPS_ PAPPhals | 14
N Rhy(OAc),, PhH Mgl,, THF, 75°C Oy ~0
H MeN__NMe
L
o]
QCOCl 1) 0sO4, NMO
Boc 15 THF/BUOH 1) NaClO, 1) TBAF, THF 18
——— = > > >
TEA, DCM 2) Pb(OAc), 2) CH,N, 2) H,, Pd/BaSO,
1) 0sO4, NMO
THF/tBuOH LiHMDS, THF, -78°C 1) PhSeBr, LIHMDS, THF
> > G20 > G21
2) Pb(OAc), Eh O.S.O " 2) DMDO, THF
e
N T T
N-N  Me

1) TFA, DCM
2) TEA, DCM

V& cong thirc cau tao cta cac chat tir G12 dén G14 va cong thic cau tric cua cac chét tir G15 dén G21.
HDG: Ciu tao va ciu tric cac chat:
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G17 G18 G19 G20 G21

Cau 2: (Trich Pé thi chon HSG 11 cdic trwong THPT chuyén duyén hdi & dong bing Bic Bé, lan thir XIV,
nim 2023 — Dé dé xuit tiv trwong THPT chuyén Amsterdam)

2.1. Cho a-D-glucopyranose phan tng véi hon hop Ac,O/HBr thu duge chat K1. Chét nay tiép tuc phan Gng
v6i triethylamine cho chat K2. K2 dudi anh hudng cia dung dich nude Ba(OH), thu dugc chat K3 (CeH,00s).
Chat K3 khong c6 kha ning phan tmg véi thude thir Fehling va khong tham gia vao qua trinh 1én men rugu. 1
mol K2 phan tmg dugc voi 2 mol HIO, cho ra K4 va 1 mol HCO,H. Oxi hoa K4 bang Br, dau tién cho ra san
pham K5, oxi hoa tiép chat nay thu dwoc hdn hop dang sé mol cia H,C,0, va acid CHOH(CO,H),. Hay xéc
dinh cu trac cac chat tir K1 dén K5.

2.2. Nau 4n ¢ nha lan trong cong nghiép c6 thé tao thanh cac chit co kha ning ton hai con nguoi. Nhing chét
nay co thé duoc tao thanh & nhiét dd cao, moi truong pH khéc nghiét va tir cac hop chét khong c6 mat trong
thién nhién (vi du nhu cac chét bao quan).

Mot a-amino acid L1 khong c6 mat trong ty nhién chira 40,44% carbon; 7,92% hydrogen; 15,72% nitrogen
va 35,92% oxygen vé khéi lugng duoc tao thanh tir amino acid L2 c6 trong ty nhién, vi du tir qué trinh hat
d4u nanh chuyén hoa thanh san pham thuy phan cta né.

a) V& cong thuc ciu tric cia L1 va L2, néu nhu biét rang phan tng tao thanh L1 chi sir dung L2.

L1 1a mot chat phan ng trong su tong hop sinh hoé cua dipeptide L3 (chtra 26,1% C; 52,2% H va 13,0% O
vé s6 mol). L3 duoc tim trong thanh té bao peptidoglycan dudi vai tro 13 mot cin cudi, va vo ciing quan
trong dbi véi su bén cua vi khuan. Thuy phan L3 bang kiém trong méi trudng khic nghiét dan toi su hinh
thanh san pham duy nhat 1a mot hop chéat khong hoat dong quang hoc, L4.

b) V& cong thirc ciu triic cua L3 va L4.

HDG: 2.1. Dua vao cong thirc phan tir chat K3 c6 thé thiy rang no 1a san pham dehydrate héa cua glucose.
Rét c6 kha ning day 1a su tao thanh mot lién két ether tir hai nhom alcohol. Viée chiat K3 khong ¢ kha ning
1én men ciing nhu cho két qua 4m tinh vé6i thude thtr Fehling cho thiy nhom hydroxyl & K4 da tham gia phan
g loai nuéc nay. Cac dit kién oxy hoa tiép theo bang HIO, va dung dich Br, cho thdy rang chit K4 1a
1,2,3-triol, tirc nhém OH tham gia phan tng ete hoa vdi OH ¢ C, 1a OH ¢ Cs. Vay K3 chinh 1a 1,6-anhydro-
[-D-pyranozo. Nhu vy so d6 phan (mg s& nhu sau:

0. .0H o, O _sNMe,
—_ r\( 0 HD/T " (CH,CO),0 Aco/‘\(o'~~--"'ﬁr NMe, AcD A Ba(0H),
) *
Ho\ T = o A, e,
HO HO o HBr A0 Y 04 AT Y 0k
OH 0 OAc QAc
0 — 0
L) 2w, 0 0 _
o7 — L O SR l_on & e Ho, O
” "“-T -HCOOH \g/ oY - ~r 0" ﬂ/ - H——O0H ° T
OH OQH 0 0 0 COH 0
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2.2. a) Trong amino acid L1: C: H:N: O =3:7:1:2. L1 la ddng phan alanine khong co trong ty nhién,
D-alanine, con L2 la L-alanine.
b) Tir % s6 mol, tinh dugc trong L3: C: H:N:O=6:12:2: 3, tng vdi sy ngung tu cta 2 phan tir Ala, do
d6 dipeptide L3 bao gdm 2 mit xich Ala.
L4 khong hoat dong quang hoc, do d6 L4 1a hon hgp racemix cua Ala, ing véi dipeptide L3 dugc hinh
thanh tir L-alanine va D-alanine, do d6 L3 c6 thé ¢ 2 céu tao:

H : H
N CO.H : N CO.H
HZNJY T 2 hoge HNT YUY
0 o -

Cau 3: (1,58) (Trich Pé thi chon HSG 11 cdc trwong THPT chuyén duyén hdii &

dong bang Bic B§, lan thiv XIV, niam 2023 — Pé dé xudt tiv truong THPT chuyén  F o CN
Biic Giang) Gemifloxacin (C1sHx0NsO4F) 1a mot loai thudc khang sinh dé chira bénh |

viém phé quan va dugc tong hop theo cac giai doan sau: Cl N/ Cl

- Giai doan 1: Thuy phan X trong dung dich H,SOs, thu dugc 47. Cho 47 phan tng véi (X)

SOCI, va sau do v61 NaCH(COOEL),, thu dugc 48. Dun 48 trong dung dich TsOH &

140°C, thu dugc 49. Xu 1i 49 v&i HC(OE); trong Ac,O, tao ra 50. Cho 50 phan ung véi xiclopropyl amin
trong EtOH, thu dugc 51 (CisHi3N,O5CLF). Thuc hién phan ung dong vong ndi phan tr voi 51 trong t-
BuOK va dioxan, thu dugc 52 (C;,HsN,O;CIF).

- Giai doan 2: Cho etyl 2-aminoetanoat phan ung vdi acrilonitrin c6 mat KOH trong nudc, thu dugce 53
(C7H12N205). Bao vé€ nhom amin bé'mg cach cho 53 tac dung véi Boc,O trong CHCIs, thu duge 54. Khi c6
mat EtONa trong EtOH, 54 s€ ngung tu ndi phan tr dé tao ra 55. Khur 55 béng luong du LiAlH4, tao ra 56.
Tiép tuc bao v& nhom amin maoi tao thanh béng cach cho 56 tac dung véi Boc,O trong hon hop dioxan va
nuéc, thu duge 57. Oxi héa 57 bang PCC 1di cho tac dung tiép véi MeONH,.HCI ¢6 mit NaHCO; trong
EtOH va THF, thu dugc 58. Xt li 58 voi AcCl trong MeOH dé gd bd cac nhém bdo v¢, thu dugc 59
(CH13N50).

- Giai doan 3: Cho 52 phan tng v6i 59 trong CH;CN va c¢6 mat DBU, s@& thu dugc gemifloxacin.

Biét trong phan tir gemifloxacin c6 mot nhém amino va mot nhom cacboxyl. V& cong thirc cau tao ciia cac
chat tir 47 dén 59 va gemifloxacin.

Noi dung Diém

1,50
o 0
F | \ COOH COOEt COOEL B~ COOEt
P COOEt 7 L |
s cl a” N a oEt
49 50
rﬁcoom choon
=
Cl N I

N CN CN
ELOOCAH/\/ EIOOCABIJ/\/
A Boc
51 52 53 54
]|30c I|3uc ]?oc El!-uc
N N N N
-, ;& ;L ;&
(8] CN HO NH, HO NHBoc MeO-N NHBoc
55 56 57 58
(@]

/N_‘_ N
;l veo A
H,N

Gemifloxacin

MeO-
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Céu 4 (2,5diém) Hoa hoc cac hop chit thién nhién (Cacbohidrat cac hop chit hiru co chira nito
don gian) (Trich Dé thi chon HSG 11 cic truwong THPT chuyén duyén hdi & dong bang Bic Bj, lan thir
XIV, nim 2023 — Dé dé xudt tir trwong THPT chuyén Chu Vin An - BD)

4.1. Porantherine 1a mot alkaloid nhém Euphorbaceae dugc phan lap tir cay bui than gd poranthera
corymbosa Brogn. Porantherine gy ngd doc cho gia stic va dugc phat hién 1an 1an dau & New South Wales
va Queensland, Australia. Theo cong bd cua Stevens, cac lién két C-C va C-N trong phan tir porantherine
dugc tong hop di qua enol (hodc enolate) va ion iminium (hodc imine) dwa vao hiéu tng siéu lién hop cia
lién két C-C dang hinh thanh véi cdp e-n trén nguyén tir nito. Hiy hoan thanh so d6 phan tng tong hop
porantherine dudi day:

N4
P4
o 9 el (|)H EH 1)Li, THF
pu \/MO A (C;HoCIO) B > C(CuHsNOy) —=
- PhH, A 2) r b
OMe
1 oAc
10% aq. HCI . TSOH.A 1) Hg(OAc),
D (C15H25NO) = E (C15Hz5NO) o
2)10% aq. NaOH 2) aq. NaOH
7
TsOH 1) PhSO,NHNH; N
—=  F(Cy5H23NO) G (C45H23NO) - A.-LN-’;[V’
PhH, A 2) t-Buli, ete-hexan Me

4.2 Pyrroloquinoline quinone ( PQQ ), con dugc goi la methoxatin , 1a mgt cofactor thuc hién vai tro
trong qué trinh oxy hoa khir, twong trt NADH hay NADPH. N6 dugc tim thiy trong dat va thuc pham nhu
qué kiwi, ciing nhu sita me. Duéi ddy 1a ddy tong hop methoxatin

NH, 0
A CLCCHO NH,OH PP S N
L — A ' B - LR L
“'[[ I . C oo I MeOH, H.50, o H MO
I I coome |
NE e e . A ACOME S B, KGO . H,/ Td-C
ATBN < ” S NaB OH ]
[I_ 'III MNaH _.:"-\:.I.:IEII.T'-['." 1H ':-_|[I__x|l; 1 HC
-
[I'- (L I. 'H-,_HEI ,:_.;..;|E|
[ LA, HNO I l l
CLH,NO- 2 LiOH I

oF ” W COOH
g1
4.3.Pelargonidin 1a mgt anthocyanidin , mdt loai sdc t6 thuc vat tao ra mau cam dic trung, duogc su dung
trong thuc pham va thuc nhuém cong nghiép. Pelargonidin cé thé dugc tim thiy trong cac loai qua mong
nhu qua mam x6i chin va dau tdy. Duéi day 13 2 so do tong hop hoa hoc Pelargonidin
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ST,
o — SN Br
MalH 8 1. Met W Wb

HO- ™~ ~0H

MO CH, COOMNa

C H,0,

2.CHN,

2 HC

HI

= 12 : I'._"U

- D
o
C,.H, 0

No6i dung

4.2

0 [
| HEl ¢

A o Aol §

\_/ PhH, A ]

A (C.H.CIO) M

11LI, THF

. j:lL 1] EIJ_A:

T o
10%aq. HCl «[I TsOH, &

T s r
N 21 10% ag. MalH . rSJ g
[ D H =MD T OEIC.HNO)

0
PN 1) PhS0.MHNH. ol
- - L
PhH, A b/ 2) Bl ete-hexan T
Me

G T HaND)

TsOH

\ l‘"._ §
Y

e

7 1)HglOAg -7l
: Zjag. NaOH 7 N7

T[] 7
e -__,NH’ D-.wa

., . o
- L

C IC..H, MO,

Me
FCHzaM O

NH,OH -

— 11 ]
MeQr™ ™ N TR

A H

o

| COCHMe
CUCOOHKoH

]I ~:--] C1LCCHD I' --::1 Jc:-‘

Mer™ 5 " NH, Me™ N D

M|ls e
2 MeH, HLS0, o

B e
Me(r™ 5" TR CO0O0Me MO e N CO0M
[

|:
} Moo
LlI OO ( NO, COOMe

] - i
. . | = . R e - |
MeO” SN CO0Me I

MeO™ S N CO0Me

NO, COOMe

ENPN

|1-| SR

NHPh
! MeCC
MOTC2™ o, coome JNH COOMe

[ 1L Ho-P e AP

L HC | 1 I ﬂ
M0 TSN ™ CO0Me MeCr” = N CO0Me

|
H

| PR BE L K00,

B

2 MaBH | MeCH

HMET,
—_—

HL50,
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4.3 TH ']' OOCH.COMe Ol 0,5
J;.-'-" |]f \D Ir\-‘IEDEH_EDI_D .-l'- .,.DME . MaOH ___,.-.J--h. e Ohde
Ho™ ™ "OH  MeOGCH.CO.Na J” J 3 4 H{ J |J
MeOCH.COD™ ™ O "0 SRR men” R 07 o
A B
-, Uhie LUH
. MeD —hleBr L OMe e, ~OH
‘ '“ - L L
2 HC Mee ol “ 1 e | Il 1%
= DMe 0 " "DH
i

Ciu 5: (2,5 diém) Hoa hoc cac hop chét thién nhién (Carbohydrate va hop chat hitu co chira Nitrogen don

gian).

5.1. Hop chat D duoc dung 1am thudc giam dau va duoc tong hop theo so d6 sau:

CJ:-CHg

NHCH
| 1 B
-~ CH - CCH 1. CHaS0aH

~C

B
2. CICsH450:C1 2. PBra

BCls

cl
Ho— )

A
~f
e

- O

V& cong thirc cau tao cta cac chat tir A d¢én C. Cho biét PBr; 1a tic nhan khir.
5.2. Hop chat F c6 tac dung trc ché sy phat trién cua té bao ung thu va duoc tong hop theo so d6 dudi day.

o " O 1. CHaCsH45C; CIERN 1. Hz504/H -0
T A B
L W 2.KF 2. CeH=COC] (1:1)
HO o
NH
A,
rl:| NN
S T
N Lo
> NN
N NI _ G'\J
Si(CH: ) nNH:  FO T
~E |—|
2. [H] HO F

V& cong thirc cau tao cua céc chat tr A dén E.

Ky

1. HEr

c

H"  GoHa0sF 2 AcCH

5.3. V& cong thirc cdu tao cua cac hop chét tir A dén C trong so d6 tong hop thudc zenarestat (C) sau day:

] F = o -
A ! NN T .
- o Ha A, NEET R | CBroH; SO0 zHx
[l 1 O A ® 2 NaoH ] ©
N -Na Ci7H1 N0 4CIBF
Cl N Br A e 7H11Nz04
5.4. Hoan thanh so d6 tong hop Riboflavin (D) la thanh phan cofactor trong cac phan tir sinh hoc sau day:
CHO COsEt
I- H——OH o=,
e Hz COEt Ure
[I [ + H——0H A B iD} Riboflavin (G rHzoN4 Dz )
oN” H——CH P - EtoH
MH;z CH20H
| Céu | Ndi dung Diém
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5.1 Cl Cl 05
MeO__Ole MeO-, _,-Jr,;-_:_ Mol .,L‘_r‘_ ’
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Phin V: BAI TAP TRAC NGHIEM (IT NHAT 20 CAU)

Céu 1: Trong qua trinh chung cit dau thd, nguoi ta thu duoc nhiéu phan doan dau mo trong d6 c6 xing
(thanh phan chinh 12 hdn hop cac hydrocarbon c6 s6 nguyén tir C tir 4 dén 12, nhiét d6 soi khoang tir 40 °C
dén 200 °C) va dau hoa (thanh phan chinh 1a hdn hop cac hydrocarbon c¢6 sd nguyén tir C tir 12 dén 16,
nhiét d6 s6i khoang tir 200 °C dén 250 °C). San pham thu duoc & 150 °C dén 200 °C 1a

A. xang. B. xing va dau hoa. C. dau hoa. D. diu hoa va xing.

Cau 2: Ngam ci nghé véi ethanol néng, sau d6 loc bé phan ba, ldy dung dich dem c¢6 dé lam bay hoi bt
dung moi. Phan dung dich con lai sau khi c6 dugc lam lanh, dé yén mot thoi gian 161 loc léy két toa
curcumin mau vang. Tur mo ta ¢ trén, hdy cho biét, nguoi ta da st dung cac ki thuat tinh ché nao dé léy duoc
curcumin tir cu ngh¢.

A. Chiét, chung cat va két tinh. B. Chiét va két tinh.

C. Chung cit va két tinh. D. Chung cat, két tinh va sac ki.

Céu 3: Xét ba yéu cau: (a) khong hoa tan tap chét; (b) khong co tuong tac hoa hoc v&i chat két tinh; (c) dé
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bay hoi, dé kiém, ré tién. Trong ba yéu cau nay, c6 bao nhiéu yéu cau la can thiét doi voi dung méi duoc lya
chon trong phuong phap két tinh?
A. 0. B. 1. C.2. D. 3.

Cau 4: Mot hoc sinh tién hanh chung cét dé taich CHCl; (t, = 61 °C) ra khoi CHCL,CHCL, (t, = 146 °C) bang
b6 dung cu nhu ¢ Hinh 9.1. Khi bat diu thu nhan CHCI; véo binh hig thi nhiét d6 tai vi tri ndo trong hinh
dang la 61 °C?

A. Vitri X. B.Vitri Y.
C. Vitri Z. D.Vitri T.
"-1.]" S .""-\r )
X Nudc vio A T
t_ . iude Jgsh
Hinh 9.1

Cau 5: Pent-1-ene va dipentyl ether dong thoi dugc sinh ra khi dun néng pentan-1-ol voi dung dich
H,SO, dic. Biét rﬁng nhi¢t d soi cua pentan-1-ol, pent-1-ene va dipentyl ether lan luot 1a 137,8 °C; 30,0 °C
va 186,8 °C. Tir hdn hop phan tng, cic chat duoc tich khoi nhau bang phuwong phap chung cit. Cac phan
doan thu duogc (theo thir tu tir trudc dén sau) trong qua trinh chung cat 1an luot 1a

A. pentan-l-ol, pent-l-ene va dipentyl ether. B. pent-l-ene, pentan-l-ol va dipentyl ether.
C. dipentyl ether, pent-l-ene va pentan-1-ol. D. pent-l-ene, dipentyl ether va pentan-1-ol.
Céu 6: Viéc tach cac chat ra khoi nhau bang phuong phap sic ki dua trén dic tinh nao sau dy cta chat?
A. Phén tr khoi. B. Nhiét d¢ soi.
C. Kha ning hip phu va hoa tan. D. Nhiét do noéng chay.
Cau 7: Pho MS cua chatY cho thiy Y co phan tir khdi bang 60. Cong thirc phan tr nao dudi
day khong phu hop voi Y?
A. C3H;0. B. C,H.40.. C. G;H+F. D. C;HsNo.

Cau 8: Cong thirc phan tir ciia methyl formate va glucose lan luot 1a C,H40, va CeH;,06. Cong thirc don
gian nhat ctia hai chét nay 1a
A. CHzO B. C2H402. C. C4H804. D. C6H1206.

CAu 9: Freon-12 13 mét loai chat CFC duoc st dung kha phé bién, c¢6 chira 31,40% fluorine va 58,68%
chlorine vé khdi luvong. Cong thirc phan tir cta freon-12 1a
A. CCI5F. B. CClLyF,. C. CCIFs. D. C.CL4F,.

Céu 10: Glyoxal co thanh phan phan tram khéi luong cic nguyén to 1a: 41,4% C; 3,4% H va 55,2% O.
Cong thue nao dudi day phu hop véi cong thire thuc nghiém cuia glyoxal?
A. CHO. B. CH,O0. C. CH,0.. D. CH¢O.

Céu 11: Mot hop chat hitu co A chira 32% C, 4% H va 64% O vé khéi luong. Biét mot phan tir A ¢o 6
nguyén tr oxygen, cong thirc phan tir cua A 1a
A. C2H203. B. C4H606. C C6H1206. D. C6H406.

Céu 12: Cip chat nao dudi ddy 1a dong phan loai nhém chuc?

A. CH;0CH; va CH;CH,CH,OH. B. CH;COOH va HCOOCHG.
C. CH,=CH-CHs; va CHZZC(CH3)CH3. D. CH;CH,CH,OH va CH3CH(OH)CH3.
Céu 13: Cip chat nao dudi ddy 1a dong phan vi tri nhém chirc?
A. CH;0CH,CH; va CH;CH,CH,OH. B. CH;COCH; va CH;CH,CH=0.

C. CH=CCH,CH3 va CH3;CH,=CH—-CH=CH,CHs. D. CH3;CH>CH,OH va CH;CH(OH)CHa.

Cau 14: Chon phat biéu ding vé bon chat (déu ¢ phan tir khoi 1a 60) sau day.

uigeli.xyz Trang 86




uigeli.xyz

) 5 . . 5
(1 12 [ 20 N

CH;CH,CHLOH CHC—0OH MH-CH-CH-NH; CH;CH—OH

I
L1

A. Chéat (1) va chat (4) 1a ddng phan cta nhau.

B. Chat (1), chat (2) va chat (4) 1a dong phan cia nhau.
C. Chat (1) va chét (2) 1a dong phan ciia nhau.

D. Ca bdn chat déu 1a dong phan cia nhau.

CH;

Cau 15: SO dong phan mach hé ¢ cuing cong thirc phan tir C;H,Br; 1a

Al B. 2. C.3. D. 4.
Céu 16: Carboxylic acid A c6 cong thirc don gian nhét 1a CsH,0;. A c¢6 cong thire phén tir 14
A. C3H403. B. C(,HgO(,. C. C13H24013. D. C12H16012.

Cau 17: Mot hop chét hiru co Z ¢6 % khdi lwong cta C, H, Cl 1an luot 13 : 14,28% ; 1,19% ; 84,53%. CTPT
cunaZla:
A. CHCL. B. C,H,Cl.. C. C,H,CL. D. mot két qua khac.

Cau 18: Nap mot hon hop khi c6 20% thé tich alkane A (C,Haui) va 80% thé tich O, (dur) vao khi nhién ké.
Sau khi cho nd rdi cho hoi nuéc ngung tu & nhiét ¢ ban dau thi ap suat trong khi nhién ké giam di 2 lan.
Cong thure phan tir cua ankan A 1a :

A. CH,. B. C;He. C. C;Hs. D. C4Hyo.

Céu 19: Trong mot binh kin chtra hoi ester no, don chirc, mach hd A (C,H,,0,) va mot luong O, gap do6i
luong O, can thiét & dbt chay hét A & nhiét o 140°C va 4p suat 0,8 atm. DSt chiy hoan toan A rdi dua vé
nhiét d6 ban dau, 4p suét trong binh lac nay 13 0,95 atm. A c6 cong thirc phan tir 13 :

A. CH40.. B. C;H¢O.. C. C4H;0,. D. CsH,0..
Cau 20: Nhiing hop chat nao sau day c6 dong phan hinh hoc ?
(I) CH;C=CH (IT) CHsCH=CHCH; (IIT) (CH3),CHCH,CHj3
(IV) CH;CBr=CHCH;(V) CH;CH(OH)CHj3 (VI) CHCI=CH,
A. (II). B. (II) va (VD). C. (II) va (IV). D. (II), (IIT), (IV) va (V).
Cau 21: Cho céc chét sau :
(1) CH,=CHC=CH (2) CH,=CHCI (3) CH;CH=C(CHs),
(4) CH;CH=CHCH=CH, (5) CH,=CHCH=CH, (6) CH;CH=CHBr
Chat nao sau diy c6 dong phan hinh hoc ?
A.2,4,5,6. B. 4, 6. C.2,4,6. D. 1,3, 4.
Cau 22: Nhing chat nio sau day la dong phan hinh hoc ctia nhau ?
H C:C/CH‘; H\C:C/H H3C\C:C/H
7N\ 7N\ N
H;C CH; H;C CHj; H CH;
ey (ID) (1)
A. (I), (D). B. (I), (I1I). C. (II), (I1I). D. (I), (II), (I1D).

Céu 23: Hop chét hitu co nao sau diy khdng c6 dong phan cis-trans ?

A. 1,2-dichloroethene. B. 2-methylpent-2-ene. C. but-2-ene. D. pent-2-ene
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