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IR Spectrum
(liquid film)

Problem 26
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IR Spectrum
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IR Spectrum
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Problem 42

IR Spectrum
(liquid film)
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IR Spectrum
(liquid film) 1742
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IR Spectrum

Problem 44
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(liquid film)

IR Spectrum

Problem 46
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IR Spectrum
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| et " n 1 P 5 S | 2 1 L | 1 |
4000 3000 2000 . 1600 1200 800
VY (em’)
100 2 101 Mass Spectrum
0F ¢
60fF 3 129 No significant UV
- @
L Q .
w0k absorption above 220 nm
£ M+
20¢ } l 174
o || I | ] N C8 H1404
40 80 120 160 200 240 280
m/e
T 1 1 " T T ' 7 v 1 ' T T 1 7
13C NMR Spectrum
(50.0 MHz, CDCl, solution)
DEPT CH.¢ cH:} cHi
proton decoupled solvent
| N
A (T N R (S NS S N T R SR R A RS B
200 160 120 80 40 0 d(ppm)
'H NMR Spectrum
(200 MHz, CDClI, solution)
expansion
4.'0 I 2l0 ppm
T™S
a A I
| \ | 1 | L | L 1 | ) | L | 1 | I
10 9 8 7 6 5 4 2 0
3 (ppm)



IR Spectrum
(liquid film) 1743
| I I | . ] N 1 1 L
4000 3000 2000 ; 1600 1200 800
vV (em')
100} 57 Mass Spectrum

80F x

F 2
60 g 29

o]
40;2 M** =174 (<1%)
20 _ 100

E T B CgHq40

40 80 120 160 200 240 280

Problem 49

No significant UV
absorption above 220 nm

m/e
T 1T 1 ¥ 1 1 1 717 T T
13C NMR Spectrum
(50.0 MHz, CDCl, solution)
DEPT CHa} CHyb cHi
p}oton decoupled [ solvent
| | 1 | 1 | 1 ] PR 1 | f | N | f | i § L
200 160 120 80 40 0 3(ppm)
H NMR Spectrum
{200 MHz, CDClIj solution)
J—
™S
) 1
| : | ) L . | I , ) I A | ) | I
1 7 6 1 0
0 9 8 5 4 2 5 (ppm)
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IR Spectrum
(liquid film)

Problem 50

| T ST S R | N ] L 1 I _l
4000 3000 2000 : 1600 1200 800
V (em')
100F 55 71 Mass Spectrum
80F % 70
- ©
60F ; No significant UV
o M** = 158 (< 1%) i
sof 5 absorption above 220 nm
20f
- - | CgH140
40 80 120 160 200 240 280
m/e
1. r 1.1 1171 1T " 1 1717
'3C NMR Spectrum
{50.0 MHz, CDCI, solution)
DEPT CHy CH} cHi
proton decoupled
solvent
| L
] I 'l I L | 1 i | i 1 ‘ 1 I l i I i I 1
200 160 120 80 40 0 &(ppm)
'"H NMR Spectrum
{200 MHz, CDClI, solution)
expansion
2.00 ' 1.'50 ppm T™S
| ) L | ) | ) ] ) ] ) | L ) | 1 | !
10 9 8 7 6 5 4 2 1 0
3 (ppm)
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Problem 51

IR Spectrum
(nujol mull}
| " 1 " | 1 1 n L i L 1 PEN 1 ! L T — T T
4000 3000 2000 ] 1600 1200 800 0.0 ]
V (cm’) h
100 F Mass Spectrum | 4 5| g ]
80 ' x M+ b & ]
F 2 234/236/238 . g
60 [ § 155/157 g UV spectrum
[ < 1.0F , J
40r 5 1 a.15.07mg/10ml ]
- b 0.302 mg/10ml ]
20 C 6 H 4Br2 path length: 0.5¢m ]
. [ | e b solvent : ethanol
L 1 2 1 1 I 1 L 1 I | N 2 1 I 1'5 .. N BN o T |
40 80 120 160 200 240 280 200 250 300 350
m/e A (nm)
I T I T l L] I T ] T l L} I L) I Li T T l T l T
13C NMR Spectrum
(20.0 MHz, CDCl, solution})
off-resonance decoupled solvent
e
proton decoupled \
I 1 | 1 | ] I 1 1 L I 1 ] 1 L H I i
200 160 120 80 40 0 o(ppm)
H NMR Spectrum
{100 MHz, CDCl,, solution)
T™S
\ l : L L | ; | : l ) | . | . | : l y 1
10 9 8 7 6 5 4 3 2 0
8 (ppm)
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Problem 52

IR Spectrum
(nujol mull)
| Lt u . | i I | ORI P | n | J |
4000 3000 2000 , 1600 1200 800
V (em’)
100 F 152 Mass Spectrum UV Spectrum
80F x CqHgBry
605 § }"max 264 nm (|Og108 4.5)
:_ § 76 M+
0] ot~ solvent : methanol
4 _; 310/312/314
20
40 80 120 160 200 240 280
m/e
- r 1 11 1 T 71T T T " 17
13C NMR Spectrum
(50.0 MHz, CDCI, solution) -
’ c-H | “H
C Cc solvent
proton decoupled I l J
P T T S T T T
200 160 120 80 40 0 &(ppm)
H NMR Spectrum
(200 MHz, CDCl, solution)
expansion
T ¥ 1T
8.0 7.5 7.0 ppm
™S
UL |
| 1 | 1 | ) 1 I 1 | 1 ‘ 1 1 l 1 | 1 I
10 9 8 7 6 5 4 2 1 0
3 (ppm)



™ ' ' ' T Problem 53

IR Spectrum
(liquid film) 696
| I I | a1 L 1 1 1
4000 3000 2000 ] 1600 1200 800
V (em ')
100 F 125/127 Mass Spectrum
BOEg
C 8
60r ¢
o
4015
- 32 M+
201 jl. l 160/162/164
SN ITH S ) " C/HgCly
40 80 120 160 200 240 280
m/e
1 1 r 1 - i * 1 - T T~ ' 1T 1 ° 1 ' T 7
13C NMR Spectrum
(50.0 MHz, CDCI solution)
DEPT CHy cHy} cH} ‘
p/‘roton decoupled solvent
| 1
I L I 1 | 1 | L I 1 I 1 | ' | 1 [ 1 I ] 1 I L
200 160 120 80 40 0 &(ppm).
H NMR Spectrum
{200 MHz, CDCl, solution)
| —
expansion
_ B
8.10 715 7.|0 6.15 ppm  TMS  "
1 1 ] ) ] 1 ] 1 ] 1 | - | Fl | 1 | L I ’ALJ
10 9 8 7 6 5 4 3 2 1 0
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T T T T Problem 54

IR Spectrum
(liquid film)
| B B ST e N | . | N | .
4000 3000 2000 ] 1600 1200 800
V (cm)
100F 121 Mass Spectrum
80:'alg
s
60r 2
-3
40 5
- ros .
20F [ M* = 152
3 bl | CgHy202
40 80 120 160 200 240 280
m/e
— 1 -~ 1 "~ 1 — 1T 1T ~— 7 1T T 1 T 71T
13C NMR Spectrum expansion
(100.0 MHz, CDClI, solution})

DEPT CH.f CHy} cH}

expansion

130 128 ppm ‘

T solvent
proton decoupled 130 128 pim ‘ f
L | L 2 | : | L | . | L I. . | L | 1 | | .
200 160 120 80 40 0 d(ppm)
H NMR Spectrum
(400 MHz, CDCI, solution)
expansion :
—
76 7.4 ppm
_f‘ T™S
th ] —ﬂ L
| L | : | ) | ) ] L L1 | ) | ) ] ! | i L
10 9 8 7 6 5 4 3 2 1 0
3 (ppm)
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IR Spectrum
(KBr disc)

Problem 55

3400 1720
4000 3000 2000 . 1600 1200 800
V (em’)
100¢ 105 183 Mass Spectrum UV Spectrum
80 - x
F 2 A max 253nm (log, € 2.6)
60F 2 N
- 8 259nm (log,,€ 2.7
40F 5 M+ = 228 (< 1%) max (logyq )
20?\ l _ L | : Xmax 264 nm (log,y€ 2.5)
r 1 ( o b
[ , N I N C14H1 203 solvent : ethanol
40 80 120 160 200 240 280
m/e
T l L] I L I L I T I L l' L} I 1 I T | T ‘r L] I T I T
13
C NMR Spectrum expansion
(100 MHz, CDCl5 solution)
DEPT CH,} cH;} cHb 130 128 ppm
expansion
solvent
proton decoupled J 130 128 ppm ‘ I -]
200 160 120 80 40 0 3(ppm)
H NMR Spectrum
(400MHz, CDCl,, solution) )
expansion
—
Exchanges
with Do0
+ - T
7.7 7.6 7.5 ppm
—f_/\ J Exchanges
with DoO
145 140 13.5 ppm + TMS
4 — l
) | i | 1 1 i | 1 | A | 1 1 | 1 1 A i —
10 9 8 7 6 5 4 3 2 1 0
3 (ppm)
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IR Spectrum
(KBr disc)

Problem 56

3461
3326
4000 3000 2000 ) 1600 1200 800
V {cm’)
100¢ Mass Spectrum UV Spectrum
-" 4 -
sof « M+ 110 A max 225nm (log,,€ 3.5)
- O
6of ¢ A max 276 nm (log, € 3.4)
- ©
a0f% A max 283 nm (log, € 3.3)
20:.- | solvent : methanol
. Lal L1 CeHgO2
40 80 120 160 200 240 280
m/e
L ] T I L} [ L] ' T l ¥ 'I L) I T I T ' T '7 L] I L) l L}
13C NMR Spectrum
(100 MHz, CDClI; solution)
DEPT CHyy CH;d cHb
T T e P e T e o TR ot
~|~— solvent
proton decoupled J
200 160 120 80 40 0 d&(ppm)
H NMR Spectrum
(400 MHz, CDCl, solution) .
expansion
Exchanges with
Dy0
' —J\N
T™S
T I T T T
6.90 6.80 ppm
A 1
] 1 1 1 1 L 1 L - | 1 1 1 1 1 1 | 1 1 1 1 1
10 9 8 7 6 5 4 3 2 1 0
3 (ppm)
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Problem 57

IR Spectrum
(CCl,4 solution)
| 1 " " " | N A n ol L | i 1 L L
4000 3000 2000 ] 1600 1200 800
V (em')
100 Mass Spectrum UV Spectrum
o M+ =168
80F % A
60:: % 153 max 267 nm (log108 2.8)
40 : é ‘ solvent : ethanol
20} _A
-‘ Lot CgH1203
40 80 120 160 200 240 280
m/e
I ! i T 1 T T ' ] T I T T T T v I T I T T 4 T T
13C NMR Spectrum
(100.0 MHz, CDCI, solution)
DEPT CHyt CHi} cHi
proton decoupled ‘ solvent I
: | | i
I 1 I 1 I L I 1 | 1 | L 1 I L | I L I 1 I 1
200 160 120 80 40 0 3(ppm)
H NMR Spectrum
{200 MHz, CDCl; solution)
expansion
expansion
il uL —
" 70 64 ppm 38 37 ppm
—/_[—_ — ™S
JI_Il H L
! | i ] 1 | ) | 2 | 1 | ! 3 | 1 | 1 .
10 9 8 7 6 5 4 2 0
3 (ppm)
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Problem 58

IR Spectrum
(liquid film)
| APPUDUr I SN U S TP R | . | IR 1 1 : P — : ;
4000 3000 2000 1600 1200 goo  0.0f g
V (cm’) i
100+
F 105 Mass Spectrum 05F R
a M+ §
80F % 120 L 3
- & L 5
60F g 2
= g = °
40 :- 5 1.0 1 UV spectrum
gl [ 5.875 mg/ 10 mis
20F L path fength : 1.00 cm
3 b b L Cg H1 2 r solvent : ethanol
L i L i I A L I 1 J 2 1 L 1 1-5 ., PO U U A S l—
40 80 120 160 200 240 280 200 250 300 350
m/e A (nm)
T T T T [ T ’ T ! I ! 1 i i ' 1 ' I ' ! ! I !
13C NMR Spectrum
(20.0 MHz, CDCl, solution)
w Abpr oA e _l
off-resonance decoupled
proton decoupled J \
l 1 | L | | 1 | 1 I 1 l i | ] | 1 | 1 | 1 | i
200 160 120 80 40 0 d(ppm)
'H NMR Spectrum
(100 MHz, CDCl, solution)
J .
/A; T™S
.
| 1 1 1 | 1 l 1 | i | [ | 1 ] 1 ] I | Il ]
10 9 8 7 6 5 4 3 2 1 0
3 (ppm)



Problem 59

IR Spectrum
(liquid fitm)
| I IS IO SR e | L I s L N I "
4000 3000 2000 . 1600 1200 800
V (cm')
100F 105 Mass Spectrum UV Spectrum
80F
-3 }\.max 261 nm (log,,€ 2.7)
60F 3
3 A max 269 nm (log, € 2.5)
40 - M*'=120
20k solvent : methanol .
F Ly CoHy2
40 80 120 160 200 240 280
m/e
l ¥ { L ,' T l T ' T ' T I T l T I ¥ l T I L) ' L
13C NMR Spectrum
(100.0 MHz, CDCl, solution)
DEPT CH,} CH} cH} |
préton decoupled solvent
| |
| 1 | 1 | 1 | A | 1 1 1 1 1 | 1 | i | : | . | 1
200 160 120 80 40 0 3(ppm).
"H NMR Spectrum
(400 MHz, CDCl,, solution)
1 T™S
)
| 1 ] 1 | | 1 | 1 | i | ) | 1 | 1 I R
10 9 8 7 6 5 4 3 0
3 (ppm
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Problem 60

{’T‘

IR Spectrum
{liquid film)
DU I I S A | A [ i ] I .
4000 3000 2000 , 1600 1200 800
V (cm’)
100: 105 Mass Spectrum UV Spectrum
80F x )
-8 A max 270 nm (log, o€ 2.6 )
60 & M**= 120
[ 3 salvent : methanol
40r s :
sk .
S R CoHiz
40 80 120 160 200 240 280
m/e
] ! I ! | ' I i i ' ) T [ ' [ v | 4 | ' | ! i '
13C NMR Spectrum
(100.0 MHz, CDCl, solution) expansion
ARE RARSS RARGS RS
135 130 ppm
Tt I -TF T
DEPT CH.t cHib cHi 24 20 ' ppm
expansion .
expansion
proton decoupled Tmp m “' solvent | m
| i | 1 | 1 | i | 1 | | 1 ! 1 | 1 | 1 1 1 | f
200 160 120 80 40 0 d(ppm)
H NMR Spectrum
(400 MHz, CDClI, solution)
resolves into 2 peaks
at higher field
. ' —
expansion
expansion
1
6.8 6.6 ppm 2.2 2.0 ppm
] |
] 1 | L | 1 1 1 | 1 | 1 | t 1 3 1 ) 1 1
10 9 8 7 6 5 4 3 2



‘ ' ' | | (M Problem 61

IR Spectrum
(KBr disc)
| T T BN S T | L ] . ] ) ! -
4000 3000 2000 1600 1200 goo  0.0f
V (cm’) 1
1001 119 Mass Spectrum | o 5 3 .
o [ O
80 = c
& £
60 : ﬁ . I é' UV spectrum
L O M+ 1 0 -
40F 5 134 T 1.032 mg/ 10 mis
- == path length : 1.00 cm
20F . 3 solvent : cyclohexane
3 . CqoH [ 1
L 1 " 1 et 2 PR ] P 1?0114 1‘5-!..!.l....l....]-
40 80 120 160 200 240 280 200 250 300 350 .
m/e A (nm)
off-resonance decoupled
T T T ' 1 ! T ! 1 ! I ' I ' [ ' i T T ' ) 4 r !
13C NMR Spectrum
(20.0 MHz, CDCl , solution)
off-resonance decoupled
proton decoupled solvent : ™S
" i
| ) | 2 ] | 1 ] 2 ] 1 | f | | ! | 2 ] 2 ] 3
200 160 120 80 40 0 o(ppm)..
'H NMR Spectrum -
(100 MHz, CDCl,, solution)
o
_
_ J ™s |
) _ B
i | ] l L I L I 1 I 1 I 1 L 1 I ] l L J———'
10 9 8 7 6 5 4 3 2 1 0
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Problem 62

IR Spectrum 802
(liquid fitm)
| PP T SO U SIS S S | 2 1 L 1 A L
4000 3000 2000 . 1600 1200 800
V (cm’)
100 g 119 Mass Spectrum
80:—5
F & M+
60F 2 134
Fel
a0F
20F
: C1oH14
40 80 120 160 200 240 280
m/e
- 1 - 1 1 1 1T " 11T 17 1T 7717
13C NMR Spectrum
(50.0 MHz, CDCl, solution)
DEPT CHzy cHib cHi
solvent
proton decoupled I‘ L
| L | L I I—I 1 I i I L I L L L I 1 l 1 | ]
200 160 120 80 40 0 d(ppm)
H NMR Spectrum
(200 MHz, CDClI, solution)
- |
P—
T™S
\. S |
| A l ) | : I ) | ; | ; | ) ] A | ; I L l
10 9 8 7 6 5 4 3 2 0
3 (ppm)
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Problem 63

IR Spectrum
(liquid film)
} IS P S S SV SO U S | ) ] . ] ) L L
4000 3000 2000 ; 1600 1200 800
V (cm’)
100 119 Mass Spectrum UV Spectrum
80 - x
] M+ = 134 A max 274 nm (log, € 2.3)
60F g
- S Amax 277 nm (log, € 2.3)
40F 5
20 : > solvent : cyclohexane
] L]l CioHi4
40 80 120 160 200 240 280
m/e
T T 1 T | L ] ] ) l T l T l T T T T T T ' T ' T
13C NMR Spectrum expansion
(100.0 MHz, CDCl; solution} .
expansion
DEPT 140 130 ppm v L ! v
CH¥ cHsb cHi 2015 pem | )
expansion expansion
i 1W solvent T ” r - J
; ppm 20 15
proton decoupled “ | ppm J
I i I 1 I 1 | L I 1 I 1 l 1 I L 1 | L | L | L
200 160 120 80 40 0 &(ppm)
"H NMR Spectrum
(400 MHz, CDCl,, solution)
expansion j-
__,_,_LL ™S
22 20 ppm
| 1
1 ] ) | L ] 1 | : | \ ] ) ] ) | ] ] N B
10 9 8 7 6 5 4 3 2 0
3 (ppm)

152



IR Spectrum
(KBr disc)

Problem 64

I U DU ST S U TS SN EPUT S | N 1 N | I | 1
4000 3000 2000 1600 1200 800
Vv (cm'1 )
100 g 147 Mass Spectrum UV Spectrum
80F x )
ok g A max 278 nm (10g,4€ 2.4)
- O
- 8 M+ A max 274 nm (log,,€ 2.4)
40r s 162
': R kmax 270 nm (|09108 2'5)
20
r h C 12 H1 8 solvent : methanol
40 80 120 160 200 240 280
m/e
L ' 1 ! i v I ! 1 i I ' I ! 1 ! [ v 1 4 { ! I T
13C NMR Spectrum
(50.0 MHz, CDCI3 solution)
proton coupled i 1 J
solvent
proton decoupled I
] M L \ ] 1 | ) ] ) ] L | N ] ) | 2 L | TR
200 160 120 80 40 0 d(ppm)
TH NMR Spectrum
(200 MHz, CDCI3 solution)
T™MS
_A L
J 1 l ] 1 ] M| ' L ! ] L ] : ] L | ] ]
10 9 8 7 6 5 4 3 0
3 (ppm)



AN Problem 65
IR Spectrum
(liquid film)
| NI I DA T ST e PR | N | L | "
4000 3000 2000 . 1600 1200 800
V (em’)
100} 191 Mass Spectrum UV Spectrum
80F x
I g M* = 136 A max 232 nm (log € 3.4)
D
40;_:‘!_’ A max 248 nm (log,,€ 3.5)
20;°\° ‘ A max 2650m (log, € 3.4)
- . C :
L | H L 10H16 solvent ; isooctane
40 80 120 160 200 240 280
m/e
| ! i ' ¥ ML v I i I ' I L ' 1 Al 7 P 7
13C NMR Spectrum expansion
(100.0 MHz, CDCl, solution)
DEPT CH} cHy} chb 15 13 ppm
expansion
solvent
proton decoupled I I j 15 13 ppm
1 " | " | L ] 1 L s 1 ] ] iz | | PR N ] .
200 160 120 80 40 0 d(ppm)-
'H NMR Spectrum
(400 MHz, CDCI, solution)
expansion expansion expansion
27 26 ppm 1.85 1.75 ppm 1.3 1.2 ppm
TMS
1L
— | 1 | 1 | —l M| ) | S W | 1 | 1 | ] 1 -
10 9 8 7 6 5 4 3 2 0 -
3 (ppm)
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Problem 66

IR Spectrum

(KBr disc) 1681
i L n N N | n n N | " { L - | 1 ]
4000 3000 2000 ; 1600 1200 800
VvV (em')
100 Mass Spectrum

L o 44
80 L 3 43

2 Q M+- ope
80F 2 59 No significant UV

L. O
40rs absorption above 210 nm
20F

o C2 H5 NO

$.

40 80 120 160 200 240 280

m/e
l Ll ' ¥ ' L} l T ] L I T j L} I L I L I J l T ]’ LE
13C NMR Spectrum
(50.0 MHz, CDCl, solution)
proton coupled
A s
solvent
proton decoupled
A N N SN NN N NN SR NN S AU R RS R R S R
200 160 120 80 40 0 &(ppm)
'H NMR Spectrum
(200 MHz, CDCI, solution)
exchanges
with D, O on warming
{
—
) TMS
. I _\ |
| s L L L ] ! ] ? 1 f ] 1 | I ] L ] I
10 9 8 7 6 5 4 3 2 0



Problem 67

IR Spectrum
(liquid film) 1742
| 2 L n N | N Al M| 1 1 —t | | L
4000 3000 2000 1600 1200 800
\Y% (cm‘1 )
100t 31 Mass Spectrum
80F x
F 8 -
60 g No significant UV
- © "
a0k _xog absorption above 220 nm
[ 45 M** = 104 (<1%)
20 61 ]
L | 76 C4HgO5
| - 1 .
40 80 120 160 200 240 280
m/e
T T ' T 7 T T T I T T T T T
13C NMR Spectrum
(50.0 MHz, CDClI , solution)
DEPT CH.t cH:b cht
solvent J
proton decoupled
I i J
| 1 L 1 | | - L 1 H 1 1 1 [} | 1 | | 1 I; L I |
200 160 120 80 40 0 o(ppm)
'H NMR Spectrum
(200 MHz, CDCl , solution)
expansions exchanges
with DZO
. *
44 40 36 ppm 14 12 ppm —
L ™S
_ ) |
l 1 ‘ 1 L L I; L I 'l I j I 1 1 | [ I L
10 9 8 7 6 5 4 2 1 0
3 (ppm)

156



IR Spectrum

(liquid film) 1749
l A ' ' 'l I ' i A A ] — L L L L L. H
4000 3000 2000 . 1600 1200 800
V (em’) :
100 68 Mass Spectrum
80

60
40
20

% of base peak

CsH,NO,

b DA B B A BLEE AR B S |

‘M_LI__J—I_

40 80 120 160 200 240 280

Problem 68

No significant UV
absorption above 220 nm

m/e
T 1 T 1 T T 7 T T T T T — T
13C NMR Spectrum
(50.0 MHz, CDClI,, solution)
DEPT CHay CHl cHi [
proton decoupled ) sol;ent
200 160 120 80 40 0 o(ppm)
'H NMR Spectrum
(200 MHz, CDCl, solution)
—
T™MS
N |
| ) ] 1 | 2 | L | 1 | 1 | ) 3 | i | ) |
10 9 8 7 6 5 4 2 1 0
S (ppm)



Problem 69

IR Spectrum
3428 (liquid film) 1714
[ cad el . ] N L ] 1
4000 3000 2000 1600 1200 800
\Y (cm'1 )
1001 45 Mass Spectrum
S
60F g No strong UV
- 3 absorption above 220 nm
40 5
[ M+
20 L 88 :
[ 73
S J’ N ! C4HgO,
40 80 120 160 200 240 280
m/e
r T ' 1 - 1 1t 11T 71T 1" 1 ™ 1T 177
13C NMR Spectrum
(50.0 MHz, CDCI3 solution)
DEPT CH.y cH;b chl j
proton decoupled l }
solvent
1 ] |
J 1 | L L | i 1 | 1 l—l 1 | ] I 1 I L
200 160 120 80 40 0 d(ppm)
'H NMR Spectrum
(200 MHz, CDCI3 solution)
expansions
exchanges f
with Dzo
'
45 40  ppm 20 15  ppm J/— ™S
1 | 1 ] [ | 1 | [ ] 1 | 1 [ | 1 | 1 _l__ :
10 9 8 7 6 5 4 2 0
3 (ppm)
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Problem 70

IR Spectrum
(liquid film)
| I U S S AT S T | R 1 N ] 1 ]
4000 3000 2000 ; 1600 1200 800
V (em)
100} 43 Mass Spectrum UV Spectrum
80F x )
60:: ;I:- 58 }\'max 283 nm (logsp€ 1.4)
40 : "‘: Mt = 116 (< 1%) solvent : hexane -
- =S
20+
CgH120,
40 80 120 160 200 240 280
m/e
=T T T v T T T T T T i o ! v 1 ! v T i I M T i
13C NMR Spectrum
(50.0 MHz, CDCI, solution) -CHs
]
H-(IJ-H
solvent -CH3
C c
..-L._ e e T
I 1 L 1 | 1 I i I i I i L | [l I; 1 I 1 I 1
200 160 120 80 40 0 d(ppm)
TH NMR Spectrum
(200 MHz, CDCl, solution)
exchanges
with Dzo
—
t
_ { A T™S
o ) X
| 1 | 1 L 1 L 1 ] 1 |; [ | 1 1 l 1 | L
10 9 8 7 6 5 4 2 1 0
3 (ppm)



Problem 71

IR Spectrum 1740
(liquid film)
N FEETEIN IT SN S S | A 1 " 1 1 1 N
4000 3000 2000 ; 1600 1200 800
V (em')
100} Mass Spectrum
- 43
80F 2
60F 2 No significant UV
- © .
t 9 absorption above 220 nm
40f 5 56 .
< 5 MF=116(<1%)
20 l
d L | CeH120, :
40 80 120 160 200 240 280
m/e
¥ ' ¥ I T ' L I L] ' i | T “ ¥ I T T ' T ' T l T
13C NMR Spectrum
(100 MHz, CDCl; solution)
DEPT CH.¥ cH} cHi
solvent
proton"ﬁecoupled |
] ) | L | 1 ] 1 | 1 | ) | PO | 2 | I ] f
200 160 120 80 40 0 3(ppm)
H NMR Spectrum
{100 MHz, CDCl, solution)
20 Hz ,
_~JLJ\_JLJ\__A_._
3.85 ppm 1.92 ppm 0.93 ppm
expansions at 400 MHz J 9
S
L | ) | ) | 1 | N | ) ] ] ) i 1 | N
10 9 8 7 6 5 4 2 0
3 (ppm)
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3500 - 2200

IR Spectrum

Problem 72

(liquid fitm) 1709
4000 3000 2000 } 1600 1200 800
V (em')
100¢ 57 Mass Spectrum
80F x 59
C 2
60F g No significant UV
40 : % absorption above 220 nm
20f M*" 116 < 1%
- J CeH120;
40 80 120 160 200 240 280
m/e
Ll l ¥ | L ' L] l L} ' L) ' L] I L) I T ' L) l L] l Ls ] T
13C NMR Spectrum
(100 MHz, CDCl; solution)
DEPT CHzf cH} cH}
solvent
'
proton decoupled |
200 160 120 80 40 0 d(ppm)
TH NMR Spectrum
(400 MHz, CDCI, solution)
—
Exchanges with
D>,0
o
Offset _j_
l TMS
I 1 T T 1
13.0 12.0 11.0 ppm |
N
1 L 1 1 L L L 1 1 1 1 ] 1 H 1 ] 1 L 1 i A
10 9 8 7 6 5 4 3 2 1 0
3 (ppm)
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V\»\ Problem 73
IR Spectrum
3376 (liquid fitm) '
l i AP P | l A A A A l [ A L 1 1 '
4000 3000 2000 ; 1600 1200 800
V (cm’)
100F 59 Mass Spectrum
0 5
60 1 ; No significant UV
F 3 3 absorption above 220 nm
40r s
[ 22
20r
[ M+ = 88 (< 1%) ]
40 80 120 160 200 240 280
m/e
L I T l L ' L j T li LI r L] l T [ L r ¥ ' L) r L —I' T
13C NMR Spectrum
(50.0 MHz, CDCl, solution) ’
DEPT CH.} cHs} chb
proton decoupled SOIVem_’"I ‘
—) A - | S S I | 1 - | S N R N 1 -l | —_— ol i N I T | 1
200 160 120 80 40 0 d(ppm)
"H NMR Spectrum
(200 MHz, 00013 solution)
Exchanges with
D,0
nl juh
U 1
a1 - 1 a1 | a1 a4 1 0 a1 a1 2 -
10 9 8 7 6 5 4 3 2 1 0o -
5 (ppm)

162




Problem 74

IR Spectrum
(liquid film)
1. 2 : 1 | L 2 1 P —_— i L - 1 |
4000 3000 2000 1600 1200 800
\Y (cm'1 )
100 30 Mass Spectrum
80 i x
- 3 -
60F g No significant UV
t- « .
4ofF g absorption above 220 nm
- M#
20F 101
40 80 120 160 200 240 280
m/e
l L ] ¥ 'r LS ' L) I L} l k] ' A) I L) l L} l L} I L
13C NMR Spectrum
(50.0 MHz, CDCl,, solution)
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Problem 76
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IR Spectrum 17221680
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(liquid film) 1640
l.. " 1 1 | A N 2 1 i — M | —_— | 1 {
4000 3000 2000 ; 1600 1200 800
V (em’)
100¢ - Mass Spectrum
80 :: § 44 M+ .
60F 2 116 No significant UV
-3 absorption above 220 nm
40F s
20 - [
3 110! C5Hy2N20
40 80 120 160 200 240 280
m/e
T T T T T ! I M H T 1 v i ' ) ' I ! 1 ' 1 ! I 1
13C NMR Spectrum
(20.0 MHz, CDCI3 solution)
off-resonance decoupled
L b L
proton decoupled solvent L ™S
. " 3 -
1 I L I L I L i | L L | 'l L l 1 1 | i ‘
200 160 120 80 40 0 d(ppm).
H NMR Spectrum
(100 MHz, CDCl 4 solution)
™S
J L L
' ] ) ] L ] L | ) | 1 | ) | \ | ) | L 1
10 9 8 7 6 5 4 3 2 1 0 -
3 (ppm)

168



T T T T T ¥ T L] ' T I T I T I Ll
R Spectrum W
A N . I . | A | .

Problem 80

I
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IR Spectrum
(liquid film)
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Problem 81
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absorption above 220 nm

T 1
3C NMR Spectrum
(100.0 MHz, dioxan-D8 solution)

proton decoupled

T T T T T T T T T T T

DEPT CHyf cHd cHi

200 160 120 80 40 0
"H NMR Spectrum
(400 MHz, dioxan-D8 solution}
™S
8 R
L | ) L L | | l ) | L | ) ) ] 1 1 [ —
10 9 8 7 6 5 4 0 -
3 (ppm)

170



T AT

IR Spectrum
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IR Spectrum
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Problem 84

IR Spectrum
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IR Spectrum
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IR Spectrum
(liquid film)
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No significant UV
absorption above 220 nm

176

m/e
L] I T ' T ' T | T ' T I 1 ' 1 l T I ¥ I il I T I
13C NMR Spectrum
(125 MHz, CDCl; solution)
DEPT CHy cH;b el
solvent —,
pr/oton decoupled { |
| ) | 1 | L ] L | i | 1 | \ | 1 | 1 | 1 ] 1
200 160 120 80 40 0 a&(ppm)
'H NMR Spectrum ™S
(100 MHz, CDCl, solution)
expansions at 400 MHz ; 20Hz —
JUL ‘ 1 J _
2.26 2.03 1.07 \
1 | ) ] 1 | L | 1 | 3 | ) ] L | L
10 9 8 7 6 5 4 2 1 0
3 (ppm)



T Problem 88
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Problem 89
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e ot Problem 90
IR Spectrum
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Problem 91

IR Spectrum
(liquid film)
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Problem 92
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Problem 93
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IR Spectrum
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IR Spectrum
(liquid film)
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Problem 96
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Problem 97
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Problem 98
IR Spectrum
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(liquid film) 1718
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Problem 100

IR Spectrum 1693
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