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(A) & 3+ ;%5 CitH1102SN (B) £ B~ #& (phenol‘group)
(C) A+ * T3 ¥f(lone pair)F 6 ¥ (D) 47 5 7 B spiin &
2. T g s R BT
(A) 6-Ethyl-2,2-dimethylheptane (B) 2-Isopropyl-4-methylheptane
(C) 3-Ethyl-4,4-dimethylhexane (D) 4,4-Diethyl;2,2-dimethylhexane

3. VT A & Foeng v F & (oxidation level) 4
I. CO2 II. CHsOH III. HCO2H. IV. H2.CO
(A) I>IV>TI>1  (B) I> 1>Vl @©) MSN>1V>1 (D) NI>I>IV>TI
4. T FFRE G L 5 L - B+ Fe(diprotic acid) ?
I. H3AsO4 II. H3POs3 III. H:BO3 IV. H2C204
(A) 1,11 B) W, IV (C) # 11, 111 (D) # 1L IV
5. FTAIPR— B E A A Bl ek AR spectrum) {REip] 7 7
(A) pz#g(aldehyde) (B) fg#% (ester) (C) p#g (ether) (D) * #f (nitrile)
6. VT S & de e 4
I. Methanol 1. Acetylefie III. (CF3)2CHOH IV. (CH3).CHOH
(A) APk V>0l (B) [>TV >11>1 (C) M>MI>1>1V (D) IV>I>11>1

7. T AHFRE Y L Fw e LiAlHs & B ¥ 7| isobutanol ?
)\”/H )\[(OH )\”/O\
1. )\VOH IL. O 0. 0 Iv. 0
(A) &1, 11, I (B) & II, 11l (C) # 1L, 110, TV (D) 11+ 2
8. EFmowx BfaiNaCl> & - Hixf 3¢ i3 ey BB 2
(A) 2 (B) 4 ©) 8 (D) 16
TodyHp
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9. BEJE- #MAF 4" 5 5% HFHE R R Y 2o 2mol Pl - 2 wH B R 5 0.82 g/mL © 3R & Boih
B (ML) B 4235 578 (B 3E 55 2
(A) 72 (B) 80 (C) 106 (D) 120

10. T 7|7R4 § it & F 123 1-propanol ¥ it % propanal ?

I. Pyridinium chlorochromate II. Sarett reagent

III. Jones reagent (CrO3/H2SO4) IV. Dess-Martin periodinane
(A) &1, 1L, I (B) & LILIV (C) &I, 110, IV (D) 12 ¥ g &

11. 41* isopropylbenzene i& {7 F 7|k 2. 2 A 4 5 @ ?

1. Oy, heat
2. H;,0"

©/OH /@/k ©)< ©/C02H
(A) (B) HO ©) (D)

12. i # 1sobutyrlc acid 87 5 i > T 7P H L RE?

CH,N, 1. SOCl, _ YOH

\HkOCHs " A 2. LIAIH(O-t-Bu)s

]l
% on
o) / 0
1°Br,, PBr 1. C4HglLi

%OH _ 1/Br,, PBrg \ 1. C4H WAOM

Br
v

2. H,0 2. H,0
I

(A) BILIL (B) 11, III (€) ®LILIV (D) & I, 11, IV
13. F Tt der
Nag) |+ 2H,0q + FWE = 2NOg) + 2Hyg
T AR BIEEEET O HNO KR AL PR PliiE g ?

I # 4c[N2] » NO # 4c . % 1”&[H2] » NO & 7
L % #GEA > NO g IV. ¢ g A > NO 3 4c
(A) & LILIV (B) & I, 1II (C) & IL 1IL, IV (D) 2+ k&
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14. T 248 & F R St oAk e —‘F% I FE?
(A) Ni(CO)4, dsp?, = & = 1§75 (B) [Cu(H20)4]*, sp®, = o %8
(C) Zn(NH3)4Clz, sp>d®, ~ & %% (D) Pt(NH3)4Cl4, dsp?, * & = 12
15. f1* Pt 247 f#7 7 NaxSOsfc B f f> fix (phenolphthalein)dp 7 | ek i3 % » I 8 7 g 70— 35 i
I FEen Y
(A) BT AE I T3 RES B 2d > ERFITH R ARITRE I
(B) MiafiT & d g R Fied » BT R R Ed
(C) £ & RT3 R 7 2o {8 FK aiFam g
(D) FilfitiTde iod 3R+ md » AR FITA R M AR
16. 2 i (CoHag) 2 152 %4541 5 —1411.1 kJ/mol » COg2- &2 2 = ’§.‘E %=393.5 kJ/mol > HoOqyz &3 4+
= & 5 —285.8 kJ/mol » Al e *f 2 3 2 = #(AHr, kl/mol) & =
(A) 52.5 (B) —-1195.6 (C) —338.2 (DY 131.7
17. 5 - BERF»Fd R+ p 3= PIHAH~ AS ~ AGA #eTegs @ 2
AH AS AG
(A) + + +
® T - -
< - - "
® = - -
I8, T Sl & 4otk o g iR SE] B R
[. CH3CH2CH2CH20€H3  gll. CH3OCHs  HII. CH3OCH2CH20CHs  IV. CH3CH2CH2CH20H
(A) I<II<II<IV (BYI<IV<II<II (C) M<I<Iv<Il (D) IV<I<IlI<Il
19. TR 547 3 S Ba-i (@fhydrogens) ?
9
CH;CCH(CH,CH,),
(A) 1 (B) 2 ©€) 3 (D) 4
20. T AR SRAE S § Y R (chirality) ?
(A) 2,4-Dimethylhéptane (B) 5-Ethyl-3,3-dimethylheptane
(C) cis-1,3-Diméthylcyclohexane (D) 4-Methylcyclohexanone
21, R &I Pz gt 3 0E 4 5gAlY > TR k- BT R 4 gt 4 A ?
(A) &4 B) -+ 23 fv* 4 (C) Hrust (D) m-m 2 3 i¥H* 4
Todypan
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! - G RARFRL T B/IAT R I R RITEE FERRAE o

= ~sa:#HEié % BLALAFEFLIEE  BARBHERAL 2334 o BEEFREMHEL
B2 Wik T B2 (F) AERIATE A RTERAANY Y28 1
F o

- ABRLEER R - HEwy o 2 @Y

22. % -;H#F’“ 7 {4 eh Fischer Projection 5 78— % ?

HO OH
éo
HO

CH,0H CHO CHO CH,OH
H—1—OH HO=T—H H~t—OH H—{—OH
HO—1—H H=T~OH HO——H HO——H
HO——H H=T~OH HO—1—H HO——H
H—1—OH HO—T—H H—{—OH H——OH
CH,OH CH,0H CH,0H CHO
(A) (B) (©) (D)
23, TRIAEA A ”kﬁ&(Asp)mpKaﬂtm s B HOE R B (isoelectric point) #1778 B HciE ?
HO;CCHZCI)HCOZH Ka= 2‘09 HOQCCHch:Hco;
*NH, *NH,
@® (1)
H pK, = 3.86
pK 9.82
‘OZCCHECHCOZ F—— "OZCCHE?HCOQ
NH2 NH3
av) (1)
(A) 2 (B) 3 € 5 (D) 7
24, B F Juif T Brg gen| 7 g 9
Br =
o [!j 0 (\)\ 1/[/ / \
N =L
(A) Al (B) B iz (C) C e (D) D i
25. ’ﬁ-F“ T F|PR i F R E 7 23R cyclopentanone 5 d F & {s A 4 cyclopentane A F 7
(A) LiAlH4/H20 (B) meta-chloroperoxybenzoic acid (MCPBA) /H20
(C) H'/H20 (D) HoNNH2/KOH
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P - S RAERABMLTA/AT & & BT A *ﬁi’ﬁiﬁ‘ﬁﬁﬁ
I FBHEERR BLL AT LT B ARABHERAL I I L B FREUHEA
W#‘ A ERT B R(EY) %fﬁﬁh giEF 3 2aRE m#\fél‘])ﬁ'ﬂ’jiﬁf"ﬁ
PO

Z AR EER R - By o 2 DR
26. T Bl & 2 I[UPAC %45 2,3-dihydroxybutanoic acid » 3j-F

PPH g e i 5P ?

i

(A) 28,38 (B) 2R, 3R (C) 28, 3R (D) 2R.3S
m)%‘q‘)if})}%%#ﬂ Rosiglitazone e & i* 5 7 5t ;L 5 280k > 7R 7

(A) Haloform » &  (B) Birch i & * &
28. FR T AR I L S

27. 7 RS T A P o 307
(C) Gabriel & = F & (D) Hofmann "t 3 Adg
R ki & A pr ?

O
1.H*
?
2. CH3MgBr , H,O
3. NaH , CH3Br
(A) (B)
o o
(®) g (D)
0O \O
20, P B Fag o Regd®d 20 H A 20 S PbiOs A AT d - F R4S F ¢ Ao BT 500°C ®E
Ra AP RAG, 3 LV RRARRRBL?
(A) NaCOs (B) KOH (C) HCI (D) H2SO4
30. ¢t = B4 CL', Ch & Cly? » 784t 2 E2 |4 (paramagnetic) ?
(A) Ch (B) Cl'& Cl2 (C) Cl'# Cla™ (D) Cl2 ¥ Clx”

[

AR E Y
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Pl - G RAFFEL T BT R W AT RITEE FERACRAE o
= ~sa:#HEié % BALAFEFLIEE  BARBHERAL 2334 o BEEFREIHEL
W#‘ A ERT B R(EY) %fﬁﬁh giEF 3 2aRE m#\fél‘])ﬁ'ﬂ’jiﬁf"ﬁ

F o
Z AR R F R - HAY > 2 R
3. AT AL F¢ » PR 2R A F (B F ﬂf@r}ﬁﬁ\—‘?
(A) HCI (B) SOs (C) H20 (D) NO:

32, 5K T AR I & F &R 5 7 (nicotine) ¥ W ARFLATE T F VR RS hB AR AP T

‘ X N
P \
N
Nicotine
(A) (B)
O
T Y o -y /)
OH
NT N
©) (D)
N COOH
AN N |
‘ \ P
OH N

3B R T ARG S At TR LAF d 9

i CH3CH,0OH i
A 3CH, )J\
' '

(A) N(CH3)3 (B) SOCh (C) CHs MgBr (D) BH:
34, E‘.ﬁ—}iva"r;lﬁ‘}@;,__xﬁ.ﬁ ) ,é’ﬂ'?rﬁtﬁ;,/\ﬁ‘l HE }f%mmé;”(ﬁx’\ r‘ﬂ%]-‘?'l"?

(A) Water

(B) Dimethylforamide
(C) Tetrahydrofuran
(D) b= B AEHF et (75 i enF et > TG 7R B L4
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P - SR A AFML TR/ g B ST R YRS FEEA R
= ~s£#§t’$E7é % BELBFRFLEE > BAKPBHEAL AP0 - BRFRIHA
B2 ERTBIR(F) AGRIACE A RTGREAFF - F 20 7
F o
ZABELEER ER - Ay o 2 FH B
35. B3t- B (CHy)2 = = § ft ook & § %3 % (enthalpy change) ?
BE(C-H) = 456 kJ/mol
BE(C=C) = 962 kJ/mol
BE(0=0) = 499 kJ/mol
BE(C=0) = 802 kJ/mol
BE(O-H) = 462 kJ/mol

(A) —1759 kJ/mol (B) +653 kJ/mol (C) +1010 kJ/mol (D) /A~1010%J/mel

36. 5 7 fRd - Bz 0EPRenR 5| 0 Lge gt = 93P phenyl isothiocyanate & & s Ad XA B A (Yo )
B o3Pk RIS R ds gt 2 327522 phenyl isothiocyanate & i ié 2 24 it &4 B (dar ) &2
Glycine » é%-ﬁ- =P B 7 5 e ?

Peledete

HN HN
: R
A B
(A) Val-Ala-Gly (B) Ala-Val-Gly (Q), Gly-Ala-Gly (D) Gly-Ala-Val

37. z;* SEPN A (0T ) EEF S EA AR B e > Ra FRE S T EP g~ REp
CERCRE E S RS NS S »eé*ﬁﬁm‘?m Tk FEEERED ARG
F“"“E%‘]P\"LrﬂJmCI B C4 o PRB A B G T oA ,”’nb,}kxaﬁ R e e

(A) €l (B) C2 (€) C3 (D) C4
38. & 60 £ 90 & ik 2k "#T?fﬁmx'a%,}w%‘r,—r;l |90k 4 BERR 60 2 Acit ,a%%ﬁgg
(A)EJIJ\6OF}1 60 IB?EJ;J\}%’—%-”’T E’G\'miTJJ:’-I/TF;K\FIA\—i- ’—E]-——]B;E:“J\}%y_g.b"i#p :—IB;E:’J\}%’—*"("B;S

G - Bt TR
(B) B 60 # 1 F % ih g AT e =P
(C) B 60 sl RAZE> £ b F
(D) # 60 & & #iz it 7 &

=
=1
(s
=
&
hpan)
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A AL TRILT R e ST R TR LRI
- ‘Qﬁ’&z’é— ® ZB,—!E,?M % ':‘_'3.;__[; 1 l"t"é ‘E, ;ﬁﬁzﬁ F A S %‘LA\ ° @JI Fvg‘)‘%'lﬁ&ﬁt
B2 ERTBIR(F) AGRIACE A RTGREAFF - F 20 7
F o
ZRABECFER RS - Ay o 2 TS

39. R T AR £ R R ik R A ?

OH
(5
—>
EtOH
(A) (B) (©) (D)
OH OH OH o

40. *+25°C #2 1016kPa ™ » £ 7 =5 #*° 7 1.00% (F &) G- & Lopfrit o Z M 5@ 2
(A) 1.80 dm’ (B) 3.59 dm’ (C) 7.18'dm? (D) 14.36 dm’

41, ok Fr% X 2. Z $ Remdesivir 4o #757 o iR ” TR & 5, 203 JeoZ. R AERAE SR D

(A) S,S,S (B)'S,S,R (C) S,R,S (D) S,R,R
42. Fischer & = ;* £ 4% phenylhydraZine & fF e fit R fhen@® it T4 g 4 TR fEA $ ?

(A) Indazole (B) Nicotine (C) Indole (D) Quinoline
43. Quinoline *3pl 00°C#2 NaNH2 & i pF > 1 & 2 7 0 fEF & ?

(A) Pk & Ji& B) ERF & C) ALEIRF R (D) ApEe-®F g
44. 2D-NOESY (Nuclear Overhauser Effect Spectroscopy)Bl:#% ¥ #& &7 7| ® f& 73 7

(A) T EFinH S (B) & & «hig & F

(C) A8 & g M st 2 W (D) W2 & 55 hkot i 2 Mo
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A AL TRILT R e ST R TR LRI
- \Qﬁgg #F BT AFEF LIEE > BARBHEN L A AL BT R HEL

Mﬁ. A ERTBERGE) #\ggﬁ@_._ FIEE Y 2aRE fé-fizéi"]ﬁ'ﬁ’%iﬁf‘?f
F o

AR EER SR - Ay 0 2 FH R
45. 4 FIfE %+ prednisolone acetate g H4e™ #7770 Bz A ZES o T A 5 T A wldon O 1 e 2

5 58 A (carbonyl group)z vy =% ?

(A) 1600 cm™; 1750 cm’! (B) 1660 cm™'; 1710 cm!
(C) 1710 cm™; 1660 cm’! (D) 1750 cm™'; 1600,cm™
46. THE C—X (X225 C) 4 o sh k¥ 2 feig Rd 82352 75w 7
@C—0: (b)C—N: (C—C—H: (d)C—cl
(A) cdba (B) badc (C) dbac (D)®madbc
47. 3B,6P-= ¢ figd A2 FmEit P N EFEH/EM-KEF B 2125 507

CgH7

AcO'

(A) A (B) B ©) C (D) D
48. T 5'Ji?ﬁ7» ie 2 FeClaip iRie (7 88d & B 7
(A) Phenol (B) Aspirin (C) Ethyl acetoacetate (D) Salicylic acid
49. 7 k& Hkll-% (L-thyroxine, pKa=6.7)3t 4 322 pH & ® > §3 % > F »* & #t+ fi(lonized) ?
(A) 10% (B) 30% (C) 70% (D) 90%

50. F i &4 enIR RFHHT & 1715 em” f — ek - THNMR 387§ 255l #9 - i 2 =
£ T - BREEE RS ER LR
(A) 2-~ g (B) 2-~ fi (C) 3-% @ (D) 3-+ 7

Fo e mALP
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