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4-methoxybenzoaldehyde 4-methoxybenzoic acid

Ethyl 4-methoxybenzoate

4-methoxybenzaldehyde 3 * (10%)

244 (4-methoxybenzaldehyde) € : 1 g -
# 4= (4-methoxybenzoic acid) £ 0.95 g-
# (4-methoxybenzoic acid ) # & : 85 Yoo (33| EXFRFA A

0.95/152.15 = 6.24 mmol( & 4-)
1/136.15 = 7.34 mmol (42 4:4~)

A 5:6.24/7.34 = 85%

[
POF A BT U AR RS o R AP ARRE P iR oo
Ans:§ & IR R E 2 AR R A A gL Jj}ﬁéﬂk G

Y2FE R A R MEch o F RIEREBR A FRA T o

2. K$ 7 Sﬁﬁﬁﬁ_f[ﬁ? ’ g_;la— J i MTIPLE m;i L ’x'f'J °

Ans: chr207, HZOZ, MnOZ, HzSO4, HNOg ..... -



4-methoxybenzoic acid 2_fig i* ¥ B (15%) ‘ew: Pl L

=44 (4-methoxybenzoic acid) &
A 4= (Ethyl 4-methoxybenzoate ) &
H (Ethyl 4-methoxybenzoate ) & & :

0.9/152.15 = 5.92 mmol (A= 4 4+)

0.87/180.2 = 4.85 mmol (A )

# :4.85/5.92 = 82%

0.9 g-e
0.87 g-e
82 Yoo EERAAFA])

T 3 (5em x 3cm) 2 =% T 4-methoxybenzoic acid % Ethyl
4-methoxybenzoate ¢ % 4 47 «hgh 3 ¥ B UV Eihg % (8 ER 4 | e

bk ) B2 E A

1/3) ‘

0.8cm—— T

~—+— 25cm

acid

ester

F2 4 IR kg W iT

o 5 A -

A o)

C=0 : 1711, C-O : 1607

RAE

Rf & o (i 3% v- b 484 v+ @ Ethyl Acetate / n-Hexane =

4-methoxybenzoic acid z. Rf =0.8/3.5=0.22

Ethyl 4-methoxybenzoate z. Rf=2.5/3.5=0.71

ALY TR NI R 15 S K E
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Ans: it §
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OH OH OAC
0] NaHCO 0] NaOAc o)
H(H)oéngH — H30~ HQ&MOH ey A%%&MOAC

NHg*Cl-  AC20 M2 NHAC G20, TetluX NHAC

glucosamine
Q2
Ac— = CHyC—

244 (glucosamine) € : 1 ge
AP 1.35 ge
B A A 5 75 % o (FFINES BRI AL

1/215.63 = 4.64 mmol (= 4~3)
1.35/389.35 = 3.47 mmol( £ +)

A 3:3.47/4.64=75%

Fld IR e b FOE S K Erikgpihd RoejoiE D (GERRREE RS Ay o
TR ST AP o)

NHAc : 1666 ; OAc : 1751

i %E

ERES FI AN R T EL - S SRR T
2 o (Hint: 7 if = B L - B Lk o)

" OH H
O H+ .. +kOH2 -HZO O
L . EtOH . L
R” TOH R™ 4 OH R OH R” TOEt
OEt
Base Ac,0O
R-OH R-O ——— R-0Ac
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BEZ2 grpitsd (hikE2 35 #5)) (F 5wt 2 I~4> £ 4F)

e L Ry o %:"wt’i?ﬂ B
FER L B Afk - BkeR2 B4 B F R ABEI39 TC oo £1.0802
1 Acetic anhydride iy ik i+ (CH;C0),0 R %ﬁfr@ FER A AT AR Fkr, S F R slAemRg d s FaRpfel F o T g;
3 AR A Vi"} ;g &rg\pg‘—% Mg ;§_‘:;_;.p; S B N 2= A L PN LRl
. E e D R Zl fiEcs R B ¢ R 1L £0.895-09100 8 » 2 B r3BEF
2 Ammonia hydroxide z K NH,OH %n—'f' ?:k lﬁt/}%f% o a“ = =1
R RS T u AR
g BRPF g AXRIEFN > FELIEN LR RFFFICAFIR o ABLTS
u
3 Benzaldehyde TR CHs(CHO) 1 ec v g 10415 - 30 i 2 o s fiid ok -
%F‘%'T-’}—? ‘75-%{4"'535 J‘1 < f‘L;P' paa’gﬁ’“x%-‘«’,\.é i‘gﬁwiﬁ‘:;\"@'}i
o . 1.2659g/cm’ © 5 B 122.4°C » #8L249°C « £ A3~ & 0 S s B w“‘a‘tw&l g
B A v H H N s 3 O o .
4 enzoic Acid F Y CsHs(COOH) R o MR S zﬂ,g,g-,-;, KRR R AR E R BRI o B o $hK
A RZas bEHAHET AP
A BRBF g R F ke Ak PR o RA L L4 KAk E
- T BTN
5 n-butyl Acetate &7 Py CH;COOC4Hy 0.8826g/mL » 7 2k 126.3°C -
- " B E R o F AR o SEFBE25.5C 0 48 829C o v £ 0.779 (26C )
7 A |
6 t-butyl Alcohol %7 BB (CH3);COH Sk o R o T -
FRd A8 378 Covt & 132660 & ¢ A & ek o AONEM 2 ¢ BO MR K o
7 Dichloromethane Z &% 7= CH,Cl, FrEtE MBS AR e E R g Pl EWEBTV R T T AR
T o
— #5 v jE R Trh o3 BES6°C o A EE213°C - 4B R & 1.0293g/ml(65C) °
8 | ld-dimethoxybenzene | & = 7 | CeH(OCHy), | 7 rriel i @ W AT Gk g 856 0B 2130 - st R 1.0293g/mI(65°C)
FBIR TR FRELORG W F N o
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Type of compound

Major IR bands(cm™)
(approximate)

note

Alkane 3000 (C-H stretching) Saturated hydrocarbons give simple spectra,
1465 (CHj, scissoring) with few absorption. An isopropyl group shows
1450 (CH3 asymmetric two equally intense peaks around 1385 and
bending) 1370 cm™, while for a tert-butyl group, the
1375 (CH3 symmetric bending) | peaks are of unequal intensity.
Alkene 3100 (H-C=C stretching) Monosubstituted alkenes show two strong
1630 (weak)( C=C stretching) | bands at 990 and 910 cm™, cis-Alkenes show
1000-650 (H-C=C out-of-plane | one strong band around 700 cm™, while
bending) trans-alkenes have one strong band near 890
cm®. Symmetrical alkenes do not show a C=C
stretching absorption.
Alkyne 3300 sharp (H-C=C) Absorption at 2150-2100 cm™ is weak or absent
stretching for internal alkynes.
2150-2100 (C=C stretching)
Aromatic 3100 (sp® C-H stretching) Bands at 900-690 cm™ show the alkyl
2000-1667 (overtone bands) substitution pattern: monosubstituted-two bands
1600-1475 (C=C ring near 750 and 700 cm™; ortho-disubstituted-one
stretching) band near 750 cm™; meta-disubstituted-three
900-690 (out-of-plane bending) | bands near 890, 800, and 690 cm™; and
para-disubstituted-one band near 830 cm™.
Alkyl halide 800-600 (C-Cl stretching) C-Br and C-I absorb in the far infrared region
(<690 cm™). Aryl chlorides have C-ClI
stretching at 1096-1089 cm™
Alcohol and 3650-3200 broad (OH Neat alcohols absorbs near 3300 cm™. Broad
phenol stretching) width of the band is due to intermolecular
1250-1000 (C-O stretching) hydrogen bonding. The position of the C-O
stretching band varies for a primary, secondary,
and tertiary alcohol: 1050 cm™ (primary); 1100
cm™ (secondary); 1150 cm™ (tertiary). In
phenols, this band is around 1220-1200 cm™.
Ether 1300-1000 (C-O stretching) For aliphatic ethers, this is generally the main
band of interest. Aromatic ethers have two
bands at 1245 and 1030 cm™.
Amine 3550-3250 (N-H stretching) Primary amines show two overlapping

1640-1560 broad (N-H
bending-primary amine)

absorption bands at 3550-3250 cm™, while
secondary amines have only one. Tertiary




1250-1000 (C-N stretching)

amines do not absorb in this region. Aliphatic
amines also show weak to moderate C-N
stretching at 1100-1000 cm™. This band is
shifted to higher frequencies in aromatic amines
(1200-1100 cm™)

Aldehyde 1725 (C=0 stretching) Carbonyl stretching for aromatic aldehydes is at
2750 and 2850 (aldehydic C-H | lower frequency. Bands at 2750 and 2850 cm™
stretching) are sharp, but weak. The higher frequency band

may be obscured by aliphatic C-H stretching
band.

Ketone 1715 (C=0 stretching) Conjugation decreases the frequency of the
carbonyl stretching. Strained cyclic ketones
absorb at higher frequencies than nonstrained
cyclic ketones (1775-1740 cm™).

Ester 1735 (C=0 stretching) C-O stretching at 1300-1000 cm™ is actually

1300-1000 (C-O stretching)

two bands, one stronger than the other. Small
ring lactones have higher carbonyl stretching
frequencies.

Carboxylic acid

3300-2400 (O-H stretching)
1710 (C=0 stretching)
1320-1210(C-O stretching)

Carboxylic acids have very broad O-H
stretching that may obscure the C-H stretching
band. The carbonyl stretching is also broad. The
carbonyl group in dimerized saturated aliphatic
acids absorbs in the region 1720-1706 cm™
while monomeric aliphatic acids show carbonyl
absorption near 1710 cm™.

Amide 3550-3060 (N-H stretching) Unsubstituted amides show two N-H stretching
1650 (C=0 stretching) bands, while mono-substituted amides show
1640-1550 (N-H bending) one. Disubstituted amides do not absorb in the
N-H stretching region. The carbonyl stretching
frequency is decreased due to resonance.
Anhydride 1810 and 1760 (two C=0 Anhydrides give two strong carbonyl bands,
stretches) one for symmetric stretching and the other for
1300-900 (C-O stretching) asymmetric stretching.
Nitrile 2260-2240 (C=N stretching) | Conjugation decrease the frequency to
2240-2222 cm™.
Nitro 1550 and 1350 (NO; Symmetric and asymmetric NO; stretching.

stretching)
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H & He 3t
1 Atomic 2
1.0079 H & number 4.003
Li #! Be & 1 B C N % 0 & F 45 Ne %
3 4 1.0079 5 6 7 8 9 10
6.941 9.012 \ Atomic 10.811 12.011 14.007 15.999 18.998 20.180
Na &| Mg & mass Al Sﬁ Sif P 3t S Cl & Ar i
11 12 13 14 15 16 17 18
22.990 24.305 26.982 28.086 30.974 32.066 35.453 39.948
K £ Ca&r Sc Ht Ti & V& Cr ‘%&F' Mn & Fe & Co ﬁ# Ni &l Cu &if Zn &k Ga & Ge ﬁ’, As ﬁﬁl Se ﬁﬁ Br & Kr gt
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
39.098 40.078 44.95 47.88 50.942 51.996 54.938 55.847 58.933 58.693 63.546 65.39 69.723 72.61 74.992 78.96 79.904 83.80
Rb & Sr & Y & Zr fﬁ Nb Mo &! Tc %ﬁ Ru & Rh & Pd &1 Ag #L Cd & In &+ Sn & Sh ) Te E‘[!J | Al Xe i
37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
85.468 87.62 88.906 91.224 92.906 95.94 98.906 101.07 102.91 106.42 107.87 112.41 114.82 118.71 121.76 127.60 126.90 131.29
Cs i Ba #! Lu ﬁg{ Hf Sﬁ Ta#f! W & Re & Os & Ir &% Pt &1 Au & Hg 3J< Tl g Pb f‘F‘, Bi &% Po & At 79 Rn %
55 56 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
132.91 137.33 174.97 178.49 180.95 183.85 186.21 190.2 192.22 195.08 196.97 200.59 204.38 207.2 208.98 209 210 222
Fr &g Ra % Lw Ung Unp Unh uns Uno Une Uun Uuu Uub Uut Uuq Uup Uuh Uus Uuo

87 88
223 226 103 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118
La & Ce %fﬁ Pr %F‘f Nd & Pm & Sme2 Eu Jﬁ-ﬁ Gd & Th &= Dy Ho # Er & Tm & Yb &t
57 58 59 60 61 150.36 63 64 65 66 67 68 69 70
138.91 140.12 140.91 144.24 146.92 151.97 157.25 158.93 162.50 164.93 167.26 168.93 173.04
Ac it Th & Pa £ U Np & Pu & Am Cm & Bk &~ Cf & Es &% Fm & Md &1 No %ﬁ
89 90 91 92 93 94 95 96 97 98 99 100 101 102
227 232.04 231.04 238.03 237.05 244 243 247 247 251 252 257 258 259




