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Tén hoc phan: | Héa hitu co 2
M3 hoc phan: | 24171PHOC30073, Sé tin chi: | 3
24171PHOC30083, 241DHHO101
Ma nhém 16p hoc phén: 241 71PHOC30073 01,241 71PHOC30083 01,
241 DHHO101 01
Hinh thirc thi: Tric nghiém két hop Tw luin Thoi gian 1am bai: | 60 | phut
Thi sinh dwo'c tham khdo tai li¢u: 1 Co Khong
Cich thirc ndp bai phan tw ludn: SV g truc tiép trén khung tra 101 cta hé thong thi.
II. Céc yéu cau ciia dé thi nham dap img CLO
(Phan nay phdi phoi hop véi théng tin tir dé cwong chi tiét ciia hoc phan)
, ] Lay dir
Ky Hinh Trong so CLO Ciu | Diém | li¢u do
hi¢u Noi dung CLO thire trong thanh phan | hoéi | so lwong
CLO danh gia danh gia (%) thi so | toi da | murc dat
PLO/PI
@ | 2 (©)] Q)] 3 | (0 @)
Ap dung kién
thirc vé cau tao
phéan tir, danh
phap hoa hoc, tinh
chat vat 1y, hoa 2
hoc va phuong Trac
CLO1 | 7, .5 &, nghiém 80 1245 | 8.0 PI2.1
phép di€u ché cua va tu ludn
cac nhom hop o
chat hiru co dé
giai quyét cac van
dé chuyén mon
lién quan
Str dung hi¢u qua
cLo3 | iéng Anhdedoc | p 10 10 | PI7.1
hiéu cac tai liéu 46
lién quan. 47
Ap dung hiéu qua
CLO4 | k¥ ndng tra ctru, Ty luén 10 1.0 P17.2
cap nhat thong tin
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kién thirc chuyén
mon

I11. N§i dung cau héi thi
PHAN TRAC NGHIEM (40 céu, 0.15 diém/ciu)

CAU 1. Cach goi tén nao ctia hop chat ¢ cu trac phan tir sau 1a khong ding?
O

/A\P/OH

11 OH
o)

A. Acid (3-methyloxiran-2-yl)phosphoric
B. Fosfomycin

C. Acid (3-methyloxiran-2-yl)phosphonic
D. Acid (1,2-epoxypropyl)phosphonic
ANSWER: A

CAU 2. San pham chinh cta phan tng sau 1a gi?
O

H,O*

HO

D.
ANSWER: A

CAU 3. Hop chét c6 cdu tric phan tir sau c6 tén théng thuong 1a gi?
O OH

HO OH

OH O
A. Acid tartric
B. Acid glucaric
C. Acid malic
D. Acid glyceric
ANSWER: A
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CAU 4. San pham chinh ctia phan tmg sau 1a gi?
0]
H,0, H;0*

A. 3-Hydroxy-4-methylcyclopentan-1-one
B. 4-Hydroxy-3-methylcyclopentan-1-one
C. 2-Hydroxy-4-methylcyclopentan-1-one
D. 3-Methyl-5-hydroxycyclopentan-1-one
ANSWER: A

CAU 5. Xac dinh trinh tir wu tién goi tén ctia cac nhom chirc theo danh phap IUPAC?
A. Ion > Acid carboxylic > Alcol > Amine

B. Acid carboxylic > Ion > Alcol > Amine

C. Acid carboxylic > Alcol > Ion > Amine

D. Ion > Acid carboxylic > Amine > Alcol

ANSWER: A

CAU 6. Tén goi ctia hop chit sau 1a gi?
O

o

Cl
A. Ethyl 2-chlorobutanoate
B. 2-Chloroethyl butanoate
C. Ethyl 1-chlorobutanoate
D. 1-Chloroethyl butanoate
ANSWER: A

CAU 7. Hop chét nao sau day khong phai 13 o-aminoacid?

o}
(j)kOH
A. HN
0
/S\/\HJ\OH
B. NH2
0
OH
C. NH,
NH 0
HzN)]\NN\‘)J\OH
D. H NH,
ANSWER: A

CAU 8. Lactone 13 san pham duoc tao thanh tir phan tng tach loai nuéc cua hydroxyacid
nao sau day?
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A. y-Hydroxyacid

B. B-Hydroxyacid

C. a-Hydroxyacid
D. Tét ca déu dung
ANSWER: A

CAU 9. Acid carboxylic khong no 1a san pham dugc tao thanh tir phan tng tach loai nudce
cua hydroxyacid nao sau day?

A. B-Hydroxyacid

B. a-Hydroxyacid

C. y-Hydroxyacid

D. Tt ca déu dung

ANSWER: A

CAU 10. San pham chinh cta phan (mg bén dudi 1a gi?

COOH
1. NaBH,4, MeOH

2. HCI 10%, t°C

ANSWER: A
CAU 11. Co ché phan tmg sau ddy thudc vé phan tmg nao?
L00
0’ 06 3
R\g\\o R, 40
—_— © —_—
(™
o (0)
-0

R\)\\@

0‘

0‘
. Rr. A& R, A&
— \f\o H07 \ro
R. R. A
o o

A. Phan tng ngung tu Claisen
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B. Phan ung ngung tu aldol

C. Phan ung ngung tu benzoin
D. Phan tng Perkin
ANSWER: A

CAU 12. Di vong nao sau day 1a di vong 6 canh 2 di t6?
A. Pyrazin

B. Pyridin

C. Imidazol

D. Pyrazol

ANSWER: A

CAU 13. San pham ctia phan tng sau?

B-D-Glucopyranose

COOH
H——OH
HO——H
H——OH
H——OH
A. COOH
COOH
HO——H
H——OH
H——OH
B. CH,OH
COOH
H——OH
HO——H
H——OH
H——OH
C CH,OH
CHO
=10]
HO——H
H——OH
H——OH
D. CH,OH
ANSWER: A

CAU 14. Phan loai dan chét terpen sau?

OH

A. Monoterpen 1 vong
B. Sesquiterpen 1 vong

Trang 5/ 15

HNO, dd

?

BM-003



C. Hemiterpen

D. Diterpen

ANSWER: A

CAU 15. C4u dang ghé bén nhit cta (-)-menthol?

A. o

AN

C. OH
D. OH
ANSWER: A

CAU 16. Y nao sai d6i voi chit c6 CTCT sau day?

A. C6 khung carbon B-ionon

B. C6 tén goi 1,7,7-trimethylbicyclo[2.2.1]heptan-2-on

C. Dong phén v6i cong thic cau tao trén 1a dong phan (1)
D. Thudc nhom monoterpen 2 vong

ANSWER: A

CAU 17. Tén goi khac cua menthol?

OH

A. p-methan-3-ol
B. p-methan-1-ol
C. p-methan-2-ol
D. p-methan-6-ol
ANSWER: A

CAU 18. Chat nao sau day thudc nhém monoterpen 1 vong?
A. Limonen

B. Camphor

C. Pinen
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D. Citral A
ANSWER: A

CAU 19. Cong thirc chung cua terpen 1a:
A. (CsHg)n

B. (CsHg)n

C. (CsHio)n

D. (C¢Hi2)n

ANSWER: A

CAU 20. Cho biét vi tri ciia nhom OH trong ciu tao steroid sau?

|

SOF»
U9 bt =
\)

ANSWER: A

CAU 21. Cho biét vj tri cua cac nhom OH trong ciu tao cua acid cholic?
‘ COOH

A.3va20
B.3val8
C.1va20
D.1val8
ANSWER: A

CAU 23. Cac hop chat steroid dugc tim thay nhiéu trong cic nhom chét nao?
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A. Acid mat, hormon, sterol

B. Acid mat, acid nucleic, sterol
C. Acid nucleic, hormon, peptid
D. Hormon, peptid, vitamin
ANSWER: A

CAU 24. Chét sau thudc loai secosteroid vai vong bi mé la:

HO™
A.Vong B
B. Vong A
C.Vong C
D. Vong D
ANSWER: A

CAU 25. Cho biét s6 carbon bat dbi trong cau tao ciia dihydrotestosteron?

ANSWER: A

CAU 26. Y nao sau day sai ddi voi pyridin?

A. Dj t6 nito tham gia lién hop véi cac lién két d6i bang cap electron tu do
B. Pyridin 13 di vong thom 6 canh 1 di t6

C. Pyridin ¢6 hé thong lién hop n-n

D. Pyridin c¢6 kha nang tham gia phan ting Sg va Sx

ANSWER: A

CAU 27. Chéat nao sau day c6 hé lién hop p-n?

| |
/
N N~

1 2 3
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C.2,3
D.2
ANSWER: A

CAU 28. Pyridin tac dung véi NaNH> tao thanh san pham nao?
A. Pyridin-2-amin

B. 1,4-Dihydropyridin

C. 3-Aminopyridin

D. 2-Pyridon

ANSWER: A

CAU 29. Cach danh s6 nao sau day 1a ding?

(0] N
A. 4 3
3 H4
AW
(0] N
B. 1 6
4 H3
¢
(0] N
C. 6 1
5 H4
6 | »3
v,
D. ¢ 2
ANSWER: A

CAU 30. Tén goi cta di vong sau?

e

A. 4,5-Dimethyloxazol
B. 2,3-Dimethyloxazol
C. 4,5-Dimethylisoxazol
D. 2,3-Dimethylisoxazol
ANSWER: A

CAU 31. Cho biét tic nhan X trong phan tng sau?

X X X
|/ |/

N AcOH N
(0]
A. H0;
B. H,O
C. H;0"
D. OH"
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ANSWER: A
CAU 32. San pham thu dugc tir chudi phan tng sau?
Eifj H,0, HNO3 Fe
N/ AcOH sto‘: HCI
NH,
| X
AN
N0z
| -
y
B. ©
|\ NO,
c. N
NH,
X
| -
y
D. ©
ANSWER: A

CAU 33. Céac phan tir dudong hexose co thé ton tai dudi dang:
A. Mach théng, vong 5 canh, 6 canh

B. Mach vong 5 canh, 6 canh

C. Mach thfmg, vong 6 canh

D. Mach théng, vong 5 canh

ANSWER: A

CAU 34. Y nao sau day sai khi dé cap t6i phan tir duong sau:

CHO
H——OH
HO——H
H——OH
H——OH
CH,0H

A. La duong cetose

B. La duong don

C. Thudc diy dong phan D
D. La duong hexose
ANSWER: A

CAU 35. Céu triic nao 13 cua duong glucose?
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CH,OH CH,OH
H——OH H——OH H——OH H/H H H/H OH
HO——H HO—H O HO——H O
H——OH H——OH H——OH HO\OH H/oH  HO\OH H/H
H——OH H H
CH,OH CH,OH CH,OH H OH H OH
1 2 3 4 5
A.1,2,3,4,5
B.23
C.45
D. 1
ANSWER: A

CAU 36. Chat nao sau day thudc nhom dudng disaccharid khong khir?
A. Sucorse

B. Fructose

C. Lactose

D. Maltose

ANSWER: A

CAU 37. Monosaccharid c¢é dic diém nao sau day?

A. Luén c6 nhom chire alcol trong cu tao

B. Lu6n c6 nhom chirc aldehyd trong cau tao
C. C6 s6 nguyén tir O bang s6 nguyén tir H
D. Chu yéu tdn tai dudi dang mach ho
ANSWER: A

CAU 38. San pham X thu duoc tir phan Gng sau?

CHal
B-D-Glucopyranose —— = X
Agzo
OCHj
0]
S AN
A OCHj
OCHj
(0]
H4CO OH
H,CO
B. CH3O
OH
O
HO
HO
OH
C. OCHj3
OH
o
"5 OCH,
D. OH
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ANSWER: A

CAU 39. Khi cho phan tng véi phenylhydrazin, dudng nio sau ddy cho san pham osazon
giong voi duong D-fructose?

A. D-Mannose

B. L-Fructose

C. L-Glucose

D. D-Galactose

ANSWER: A

CAU 40. Cho biét cac duong don trong cau tric cia cellulose lién két v6i nhau bang lién két
gi?
CH,OH

o) CH,OH

HO 0
OH HO

0 CH,OH
0 CH,OH

(0]
HO 0%

OH

OH HO
OH

Cellulose, a 1— 4-0-(B-D-glucopyranoside) polymer

A. 1->4-f-glycoside
B. 1->4-a-glycoside
C. 1->4-glycoside
D. 2->4-a-glycoside
ANSWER: A

PHAN TU LUAN (7 ciu)

CAU 41 (0.5 diém). Cho biét tén va hudng lién két ctia nhom chire & vi tri C-11?

CAU 42 (0.5 diém). Cho biét tén cua di vong 13 thanh phan co s& va tén di vong 13 thanh

phan thir 2 trong chat c6 CTCT sau:
y/
-

CAU 43 (0.25 diém). So sanh tinh base ciia cac chat sau?

@NHQ B N
—
N N~
1 2 3

CAU 44 (0.25 diém). Viét tén san pham thu duoc ctia phan Gmg sau:
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HNO
7\ 3 X
N H,S0,

CAU 45 (0.5 diém). Cho biét phan tir dwong nao 1a dong phan epimer ctia dudng (I11)?

CHO CHO CHO CHO CHO CHO CHO CHO
H——OH HO——H H——OH HO——H H——OH HO——H H——OH HO——H
H—=—OH  H——OH HO——H  HO——H H——OH H——OH HO——H  HO——H
H OH H OH H——OH H——OH HO H HO H HO——H HO——H
H——OH  H——OH H——OH H——OH H——OH  H——OH H——OH  H——OH

CH,OH CH,OH CH,OH CH,0H CH,OH CH,OH CH,OH CH,OH

(1) (I (I (V) (V) (V1) D) (Vi)

CAU 46 (1 diém). Tra 161 cac cau hoi dya trén hinh sau:
- Cho biét chat nao thuoc nhdém monoterpenoid 2 vong? (0.5 di€ém)
- Nhitng chat nao c6 dong phan quang hoc? (0.5 diém)
Eucalyptus
globulus
(15)
s
o@®
1,8-Cinecle
Geranyl (16 OH {17) OH (18) X0 (Synthetlc)
diphosphate \
Geranlol Citroneliol Citronellal
(racemic) (racemic)

p-Menthane-3,8-diol
(mixture of diastereomers)

(Nguon: Bernd Markus Lange. Biosynthesis and Biotechnology of High-Value p-Menthane
Monoterpenes, Including Menthol, Carvone, and Limonene. Adv Biochem Eng Biotechnol.
2015, 148, 319-353)

Eucalyptus citriodora

CAU 47 (1 diém). Tra 10i cac cAu hoi dya trén thong tin tir bai bao sau:

Trang 13/ 15



BM-003

Catalytic Conversion of Fructose, Glucose, and Sucrose to
5-(Hydroxymethyl)furfural and Levulinic and Formic Acids in
y-Valerolactone As a Green Solvent
Long Qj,Jr Yiu Fung Mui, See Wing Lo, Matthew Y. Lui, Geoffrey R. Al(ien,'JF and Istvan T. Horvath*
Department of Biology and Chemistry, City University of Hong Kong, 83 Tat Chee Avenue, Kowloon, Hong Kong SAR

© Supporting Information

ABSTRACT: The conversion of fructose, glucose, and
sucrose to S-(hydroxymethyl)furfural (HMF) and levulinic
acid (LA)/formic acid (FA) was investigated in detail using
sulfuric acid as the catalyst and y-valerolactone (GVL) as a
green solvent. The H,SO,/GVL/H,O system can be tuned to produce either HMF or LA/FA by changing the acid
concentration and thus allowing selective switching between the products. Although the best yields of HMF were around 75%,
the LA/FA yields ranged from 50% to 70%, depending on the structure of the carbohydrates and the reaction parameters,
including temperature, acid, and carbohydrate concentrations. While the conversion of fructose is much faster than glucose,
sucrose behaves like a 1:1 mixture of fructose and glucose, indicating facile hydrolysis of the glycosidic bond in sucrose. The
mechanism of the conversion of glucose to HMF or LA/FA in GVL involves three intermediates: 1,6-anhydro-/-p-glucofuranose,
1,6-anhydro-f-p-glucopyranose, and levoglucosenone.

Sucrose O
H,0 H0 0

o
Fructose or | H,SO04/GVL /@\ H;S0,/GVL
Glucose or f’ HOCH; CHO—('—’ OH + HCOOH

HMF LA FA

KEYWORDS: carbohydrates, S-(hydroxymethyl)furfural, levulinic acid, formic acid, y-valerolactone, sulfuric acid, isotopic labeling

(Nguon: Long Qi, Yiu Fung Mui, See Wing Lo, Matthew Y. Lui, Geoffrey R. Akien, Istvin T.
Horvath. ACS Catal.2014451470-1477)

- Tén goi dy dii ciia HMF 14 gi? Nhém chirc nao & vi tri s6 2 trong céu tao ctia HMF? (0.5
diém)

- Puong don nao chuyén hoa thanh HMF trong nghién ctru nay? (0.5 diém)

PAP AN PHAN TU LUAN VA THANG PIEM

Phin ciu héi \ NoOi dung dap an Thang di¢m Ghi chu

I. Tric nghiém 6.0

Cau 1 — 40 | 0.15 x 40

II. Ty luin 4.0

Céau 41. Nhom chure alcol 0.25
Hudng 0.25

Cau 42. Di vong co s6: pyridin 0.25
Di vong thanh phan thir 2: furan 0.25

Cau 43. 3>2>1 0.25

Céu 44. 2-Nitropyrol 0.25

Cau 45. I 1V, VII 0.5
S6 chat diing — sai = 3 (0.5)

S6 chat diing — sai = 2 (0.25)
S6 chat ding — sai = 1 (0.125)

Cau 46. - Monoterpenoid 2 vong: 1,8-cineole 0.5 (0.125/chét)
- 4 chat c6 dong phan quang hoc: 0.125x 4 1 chét sai
1,8-cineole, citronellol, citronellal, trir 1 chat
p-menthane-3,8-diol ding

Cau 47. - HMF: 5-(hydroxymethyl)furfural; 0.25

Aldehyd (CHO) 0.25
- Fructose; 0.25
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Glucose 0.25
Pieém tong 10.0
‘ TP. Ho Chi Minh, ngay 16 thang 11 nam 2024
Nguoi duyét de Giang vién ra de

PGS.TS. Pham Ngoc Tuén Anh
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