Q1)

Q1)

Q.P. Code :18398

[Time: 3 Hours]

Please check whether you have got the right question paper.

N.B:{1) All questions are compulsory
(2) Figures to the right indicate full marks
(3) Answer all the sub-questions together and in order
(4) Spectral correlation tables are allowed

Answer any four

Predict m/z of base peak of ethyl henzene
Calculate Index of hydrogen deficiency for C;H4Cl,0
Give the number of signals in *H NMR of -

HaC CH,

Give the number of signals in *C NMR of

X
F

Predict the IR frequency for the carbonyl group in acetophenone
Depict a fragmentation pathway for isopropyl alcohol.

Answer any eight (two marks each)
Predict the UV Amax for

Cl

Predict the UV Amax for

[ Marks:80]
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a)

Q.P. Code :18398

Predict the *H NMR of-

/E
HO HZC—Q—CEC—H

How will you distinguish between the following by mass spectrometry?

‘CHs
/© CH3
HsC : :CH3

Predict *C NMR giving 6 value & splitting pattern of the molecule- CH;CH,COCH,CHs. Do not give
ranges.

How will you distinguish between the following by *H NMR spectroscopy

@COO-CHZ—CH2-0H3 '—COO-CH(CH3)2

A compound with molecular formula CeH140 gives only two peaks: septet at § 3.65 and doublet at 6
1.1, predict its structure.
How will you distinguish by IR spectroscopy

0
o
© 0

Depict one fragmentation pathway involving rearrangement for n-hexanal.
Predict 3C NMR giving 8 value & splitting pattern of the molecule- CHsCH,COCH,CHs. Do not give
ranges.

Answer any five questions (5 x 8) 40
Predict IR spectrum, 3C NMR and *H NMR of-
O

1]
N==C-CH,-CH,-CNH,
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b)

c)

d)

Q.P. Code :18398

How will you distinguish between following compounds using any one spectral technique. Give
distinguishing spectral characteristics. If mass spectrometry is used one fragmentation pathway has to
be depicted.

y  CHy-CHy-O-CHy-CHy-CH,-CH; g CH3-O-CHy-CHy-CHy-CHy-CH,

A compound with molecular weight 201 has the following spectral characteristics
'H NMR: § 7.28 (d, 8 Hz, 8 50.), 6.73 (d, 8 Hz, 8 5q.), 3.93 (q, 6 Hz, 8 5q.), 1.37 (t, 6 Hz, 12 sq.)

Deduce its structure and justify your answer. What would be the m/e value for the molecular ion? Will
this compound show McLafferty rearrangement? Give reason.

A compound with molecular weight 140 has the following spectral characteristics;
iR: 2960, 2200, 1700 cm™
H NMR

6

0.88 t 16 sq
1.38 sextet 11sq
1.5 quintet 10sq
228 t 9sq
3.7 s 15 sq

13CNMR: § 13.5 (q), 18.2 (t), 21.9 (t), 29.3 (t), 52.5 (q), 68 (s), 84.8 (s), 210 (s)

Deduce the structure and justify your answer

An organic compound with molecular weight 164 has IR bands 3060, 2960, 1728, 1225 cm™ and 'H
NMR signals at § 7.8 (m, 21 sq.), 6 7.4 (m, 33 sq.), 6 3.8 (septet, 11 sq.), 1.5 (d, 62 sq.). Deduce the
structure. Depict any two fragmentation pathways in the mass spectroscopy of the compound, one
involving rearrangement.
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4 Q.P. Code :18398

f) A compound with molecular weight 104 has the following spectral data;
IR: 3125-2857, 1718, 1449 cm**

'H NMR:
6
10.95 S 5.4sq
4.13 s 11 sq
3.66 q 10.6 sq, J=7.1 Hz
1.27 t 16.2sq,J=7.1Hz

Deduce the structure and depict one mass fragmentation pathway

g) Predict the 'H NMR and mass spectrum of the following compound and depict one fragmentation

pathway for the molecule
0]

HO C-—-H-——-——CHZ-CHZ-NHCHg

Q.3) Answer any five questions 20
a) Distinguish between the following compounds using a suitable spectral technique

;jijo ; : : : |
CHs AND CHga

b) Twoisomers A and B witha molvecular formula CsHe¢O> display the following characteristics

IR:
A 2860 cm 2750 cm? 1742 cm™
B 2913 cm™? 1745 cm™

'H NMR: § A: 1.35, 4.25 and 9.15 in the ratio of 3:2:1
B: 3.85 and 2.05 in the ratio of 1:1

Deduce the structure of A & B and justify your answer.

c) An optically active compound with molecular formula CsH1,0 shows the presence of a D,0
exchangeable proton. Its 3*C NMR is 15 q, 18 g, 25 t, 30 d, 55 t. Deduce its structure and write
structure of an isomer for the same and predict its *C NMR

d) A compound of molecular formula CsH1,03 has
'H NMR: & 3.6 (s) and 6.8 (s) in the ratio of 3:1
13C NMR: 6 165, 115 and 55.

Deduce the structure and justify your answer.
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e)

Q.P. Code :18398

A compound with molecular formula CsHsO shows IR absorption bands at 1695, 1620 cm™ and *H

NMR shows the following spectral characteristics. Deduce the structure and justify your answer.
)

195 d J=4 Hz, 3H

2.2 s 3H

5.85 dd J=4 Hz, 16 Hz, 1H
6.5 d J=16 Hz, 1H

Depict two mass fragmentation pathways, one fission and one involving rearrangement for
OH (e} ’

CHs

A compound of molecular weight 99 containing C, H, O and N shows the following spectral
characteristics —
IR (cm) : 2250, 1740, 1240
'HNMR :3.5(s, 2H)
3.8 (s, 3H)
Deduce the structure and justify your answer.
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SPECTRAL CORRELATION TA?LES |
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CHARACTERISTIC INFRARED ARSORPTIONS OF FUNCTIONAL GROUTST CHARACTERISTIC INTRARED ABSORPTIONS OF FUMCTIONAL ORORIYS}

- 2
" Group::. A " Rangeg . intemsity Rwage cwt Croup : Ramgep - lawnsity Range cmt
S — - ) : Atkene, ¢isvbstituted, pem | -G0S {m) 1653
&S Hydrocarbok chremepbore “maaene, tdsubstituted . ~599 {m) -1669
© 1L C=HSTRETCHING o : “Alkene; etrasnbstitated ~3Y (™) 1669
o a Alkane ) ©338-351 - (mes) o 29533853 Dieae ‘ ~i08 " ~1650
\a Aitem. monoaubwhued tranyl) . 329332 {m) 30802030 : mad  ~438 (w) ~ 1600
. md:323-328 (&) 3093075 b, Alkyne, monosubstituted 457278 {m) . 2140-2100
“ATRCHE, disabssmd. cis : 1329332 {m) . 2080-3010 © Alkyne, ditubnituied | ALR-AST (v, w) 2260-2190
. Alkene, disubititated, trens © 328332 (m)  0WERN0 & Allese S -t {m) ~1950
Alkene, disubstititted,-gem JN-335 (m) 30980075 v and ~4 (m)  ~10&
Alkene, trisubstituted 329-331  (m) . J0WRM d: Aromatic ~4628 vy ~160
:. An:yne . : ~3.03 (s) ~¥50 C ' -&33 () ~15%
: ~330 (v} ~am . _ : ~i2 {m)  ~i300
z C——H BEND!‘NG : : T o - and ~433 O (m) ~1450
C¢ arADAne, C=H. ~146 (W) ~D0 K C-!mﬂm ' :
A!hne, ._C‘H’. .‘.74.‘ 32 (m - fATSIALS KETONB mETCHING WBM“ORS
- Alkaoe, =CHs i - 6.307.00 (m) 1E-3430° " Samud.s:ycﬁc X387 {3} 17251208
S : and. 725-7.30 sy DEA3R ) & Satwrated, cyclic: . .
© . Alkane; gemsGimethyl SO TZIS. fsy 1ES-DX ‘6-membered ring (and higher) 5.90-537 ()~ 1725-1708
femedit . _ Cadd 130733 (). DR  Ssoembeced fing S31-525 (5)  11%-1040
© Alkiine, sert-butyl LRI (my o D9SN 4-membered ring : gl () -T2
et and ~133., (5): -1, € &p-Unsstuarated, acyciic 554601 (s) 16851665
biiAlkens, monosubstitated {vinyl) 1005-1015 (s} 995988 4. ep-Unsasitaied, eyclic: :
_ : ‘ 1093-1105. () DS 6-membered ring (and bigher) SO0t (s}  1685-1665
- Alkene, &“wtm. cis R 7 % 3 By - _m . [N W’J‘Uanmwd. acychie $.99-601- {81 18701863
- Alkchs, disubstituted; trans 10311042 () IR0 LAt S88-585 (9 170-16%0
' : Cand THA-TIZ (#) © I3T-1295 & Diaryl 599402  (5)  1670-1660
- Alkens, disabsttuted, gene ALI-N0 (s) o 895885 h. «-Dikctones STESEST () 1I0-1710
i : : 30di 204708 (3} - 1401410 L P-Ditewnss (enolic) 6.10-650 () 1640x1540
- Alkene. trisubstituted * 1361266 (s)  30-TR t ; "gﬂ‘”’“ 5-”;3?’ : ?; ’69°}~'6w
‘e Atkyne ’ ~{539 {3 ~630 . Aeteacs : ~445 - $ ~2150
d. Afomatic, substitution type:} : oo S 2 ALDEHYDES : .
five adjacent kydm stoms . Lo =133 vy <70 . Carboayt sirctchiny vibratioas v :
7 Cland 143 (eH) - <0 Satsrated; sliphatic SIS-SEL (s) 1740-1720
S+ four adjacent hydrogen atoms C~33 e =7 =2 Ussauraied, liphaic CATEY () IS0
»<  three adjacent hydrogen atoms Cs =128 . {wm) ~%0 L v as vmtmu aliphasc 395502 () 16%0-16%0
. two adjacent-hydrogen stoms’ G 20 {v.;m) . ~330 . A . L 383550 (s} Vi15-1695
~one hedrogen-atoss -3 (nw) ~3%0 | D CoHSmbingvbatiows o biads”  d ainia E'; 2775200
3.-C—C MULTIPLE BOND mérmmc R . C C ol : =1 (w) . 27782700
" o Alkene, wd 535617 (v IR0 3. ESTER STKETCHING YIBRATIONS - .
Alkcoe. “m“““"pw (visyy 608 (m) © —led$ : i Satecated, scystie ST-536 {3} 1750-1735
Alkene, disbstituted, cis - . - ~805T  tmy 88 " &mw (and larger rings) SIE3 5 () 17501735
Al . : 59T - ~ 14675 - 2
mdiuudtmeé. trdns R 7 (m) riéciones | v SRER (1) 11010
twm:nwn-mvnmhv‘-m&k-m;hcm? : (‘) : -’!20
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;fxf.crsnsr;c INFRARED ABSORFTIONS or. FUNCTIONAL GL.OUPS CIARACTERISTIC mrxuso ABSORPTIONS OF PUNCTIONAL GROUPS ¢

UHTAO NANL

. . =
Rangep . . Initnsity Ramgecm™ ) - !
K 5 b Y . § <m » Croup Rongex . Intenbity Range em™!
: LT - Cyclic, v '
i vinyl ester type- - 7536-365 . . (s) 1800--177C . ):,:: ‘S:!:?:::;::::d 10 anather T ‘ ;
' a A-unsaturated and: azyl s18-582 7 (s) 1017 Coctie, B incearns. dilote solution : 371588 (sp 1750-1700
o pansatorated: Bhacton - 578582 {s)  1730-1717 e B tactame fased 1o anerie 568578 (9 17601730
x Bunsaturated ylactone 568575 () 1760-1740 Syclis, Btactams. fused 1o anahet .
B.y-unsaturated y-lactone: - ~5.56 24s) ~ 1200 Um& w;::ahmon' 562-5.65 () 17%0-1730
4. o-Ketoesters $70675 - -[5) -y reas, acye : ~602 - {s) ~ 1960
75 (5) ° 1355-1740 Ureas, cyclic, S:membered '

c. B-Kewoesters: (enolic) ~6.06 E) ~1850 U i % nn; L OO ~16
., Carbammees’ .= 0 S6-575 () 171780 u:::;;;’:& Fmembered sing o f  ~
4. CARBOXYLIG: AC!DS : e e 5.75-5.92 (s} 17401650

a. Carbonyl swctching vihratioris: <oy - "’i'g ) “*;m

b cans _ . : 2nd  ~S: (s} - ~1700
saturated ;hph:uc - -.80*3.88 k (s) l'iISo! 700 = .lmrdcs. cychic, 6-membered rifig 535 o i
a S-unsaturated-aliphatic 583-392° A{s)- 1715-16%0° . and 588 ) 1700
anyl ) 533:535' e (s) 17001630 = Imides, eyclic. a B-unsaturated; : ' -

b. Hydroxyl stretching: (‘bonded) G B &-membesed i :

> o cm ning . . ~5.78 (s) . ~1730

several bands ; 370400 ,(w) 2700-2500 : ceL and 599 (s) 1670

< Cﬂbotyh'e anion *!rc!chms | 21645 . (s} 1410-1ssO0- tmides, cydic:»S—r‘nénibc'f'c;} ring 565 (%) ~1770

’ and 715769 () 1400-1300 S and  ~S38 (& ~100
5. ANHYDRIDE STRETCHING x S Imides. cyclic, a.frunsatuitated. '

VIBRAT?OSS' - DT i o Scmcmbcrcd tmg . ~5.59 ) ~17%0

2. Saturated-dcyelic 54i-596 . . {5) 18501500 - ‘ and ~5$.385 (s) —~1710 "
o o and 559:575° o (8} 1T0-1IB b. N—H Strczchmgnbm:ioﬁs . o

b.. n,ﬁ-pmlmzeg}::m&:::ygmcychc ) 547-5.62. . (5} IBO-WSO - . Primary, free: two Binds ~28  (m) ~3500

o ivd 565581 () ITHO-M0 : e © ad ~234 (m)  ~300

c. Sammﬁe&;&wﬁé’rﬁbﬂ# ring ’ 5.35-5.49 kS {s) 15701820 Primary. bonded: two Bands ‘ ~2.99 “m} —~335

- L and 5.56-5.7%: (s) 1800-1750°" © ’ . RS and =315 - {m) ~3i%C

d. af-Unsarirated; S-r_r\:n"xbcrcd ring 541-556 - (x) 18501800 : Secondary, frees ofic baad ~292 {m) ~343C

o ma el and 547-562 (s) 1830-1780 Secondary, bonded; one band 30-32 fm)  3330-3140
. 6. ACYL HALIDESTRETCHING o . N—H Bending vibrations N

VIBRATIONRS - v e o Primary amides. dilute sclution 617-629  (s) 16201590

2. Acyl fluorides:™ ~ ~541 (s} 850 Secondary amides; diluie solution 6.45-662  {s)  1550-1540

b. Acyl chldrid‘e‘s“‘“ R _ ~357 - 7 As) ~1795- C. Miscelaneous chromopboric groups . -

¢. Acyl bromidés; R ~553 . As) | =18i0° ‘1. ALCOHOLS AND PHENOLS

4. a, -Ummmcdind atyl o 5-?;-5‘3-'. ioksy - ITBO-ITSO . - a. O—H S:reu:hmg vibrations .

) 572582 7 {im) nso»-xm. g Free O4-H- 274-279  (v.sh}  3650-35%0

e COF, F R sl (s o1 Intermdiccutarly b)drogcn boaded E .

f. cCoCly : 547 ¢ . fs)y U188 (change on dilution) o

g COBry- o+ 700 o < 547 (s) . 1828 single bridge compounds o 2.82-390  {v.sh} 3550-3450
TS AMIDESS - o ” ) polymeric dssociztion 294-3.13 {s.b) 3400-3H0

a. Carbonyl mctchmg vibrations - intramolecularly h¥drogen bonded’ .
Primary, solid and concentrated F R {ro thange on dilution) . . o
_solution ~6.06 {s) =165 single bridge compaunds 280-2.90  (v.sh) 1570.3250
Primary; dilute solution ~592 (s) ~16%0 “chefate wmpoonds 3.1-40 (w.b)  3200-2300
Seconda .. ot 3 andconqem.rzud e e .
Y . < ‘ fAbumuoﬁs 3gqx m = Mmm“ =uc:|\ vs\c’nbk.b—b!cad,ﬂi=‘hﬂ '
solution 595-8.14 (s) 1680-1630 > Y s ong. P
Secondary, dilute solution 588-59%  (s) . 1700-1670 = approsimaely
Tertiary, sofid snd all solutions * 599654 {s) --1670-1630 -
Cydlic, “Blactams, - dilute solution ~595 Gy ~16%0
Cyclic, y-lactams. dn!aze soltution ~5.8% (s) ~1700

R
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UTAAO NANL

ARACTERISTIC INFRARED ARSORPTIONS OF FURCTIONAL GROUPS

' 5
G'°'—’P Range p intensity Ranpeém=~t
b, O—H Bcndmgznd (‘» Dsltctchm; o
~vibrations ) .
Primary alcohals ~9.5 (s} . ~1050 -
nm R . and  TA4-13 (s} 1350-1260

: leohols . ~9.1 s .~1100"

5«0!\91‘?1 Heohen wnd . 14279 {s} 13501260
i lechols ~47 (s} ~$150
Fertnry #lee and 176 (s} l4t0-1310

" Phet T 83 (s} ~1200

Phecels and 71-76 () 1410-1310
2 AMINES
2. N~iH Stretchiag s-xbfzn ans :
s fece; band . o~28¢ {m} -=3500
?ﬁma:)' te; two band: and 20 i s
ond ; 86-3.01 -3500-3310
SecondaryfFree: ons band 186-30i.  (m) -3500-3
fenines (=N—=HJ: oneband 294-303 (m)  3400-3300
Amine zalts ) 3233 (m)  3136-3030
. N—H Bend: ibrati . .

’ Primary e e 606629 [s-m)  1650-1590
Sccondary - 6.06-6.43 {w).  !656-={|,550
Aminc saits §.25-6.35 {s) Ié@-ls?S;
R ‘ and  ~667 (s) ~1500°

. & C=N Vibrations o

- ‘Aromatic, primary 726-800  _(s)  1340-12%0

. Aromatic, secondary - . 741-1.81 {s) 1350-1280

| Aromatic, tertiary x 236-164  {s)  1360-1310
Aliphatic 2298 (w) ix20-1020

' and - ~T1 “(wy ¢ ~1410,
1. UNSATURATED NITROGEN

COMPOUNDS -

. Cz=N Steetching vibrations :

: f\lka-l nitriles 442445 {m) 2260-2240
n.ﬁ-bmmnted :!kyl nitriles L4474 {m) 2235-2215

= Aryl nitriles ; 446450 {m) . 2240§2220»

. Isocyanstes 4.40-4.45 {m) 2275-;40
!mcy.\md:s 4.50-4.23 {m) 2%.2}2070

b. C—'fh Streiching nbmwns

E oximes) . N
g;::;ec:mpemdx . 592-610 . (¥)  16%0-1690
28 Unsatursted compouads 5.02-6.14 '(v‘, » 1660-1630

¢ ~—N=eN-— Smc’nng vidbrations, _ o

T 2 compounds §.14-6.33 {v) ?b)0=-!$7$ !

d. =N=C=N— S:retc)u vibrations, ; L L
dnmn‘ks - * 364470 {s)  2155-2130

e --N; s:mcamg v:brauons. azides - 463472 - ‘s)) 2160-2120

-

" and 746-348

1340-11%0

CHARACTERISTIC INFRARED ARSORSTIONS OF FUNCTIONAL GrOUPST

Group Range & intensity Range cm~t
f. C—NO,, Nitro compounds: L )
aromatic - 831487 (8) . 1570-1500
", and- 7.30-1.70 (s} 1370-1%0
aliphatic’ S 837448 {8} 1570-1550
- and. 72853 S (8)  1380-1370
g O—NO,, Nitrates 6.06 625 (8} 1630-1600
) . and 7.70-80 (s)  1300-125%
h. C~NO, Nitross compounds 23-667 (s} 1600-1500
. 0—NO, Nitrites 5.95-6.06 (3) 16801630
. and 6.15-621 (s} 1625-16l0
. HALOGEN COMPOUNDS, C~X :
STRETCHING HBRAT!O\S ’
2 C—F - 7.1-10.0 (s)  1400-1000
b C~C 12.5-16.6 (s)  800-600
& C=Br 166-200 (s)  800-500
4. C=1 -3 (s) ~500
. SULFUR COMPOUNDS
i, §=H Stretching vibrations 3.85-192 (w}  2600-25%
. b C==S Strerching vibrations §33-952 {s)  1200-1050
" ¢."8=0 Stretching v;bnuon:: ’ i .
suiforides ' 935-9.71 (s) 10701030
sulfones 8.62-577 (s}  1160-1140
. . and 2.41-7.4% (s) 13501 X0
sulfites 3.13-870 (s)  1230-1150.
‘ y and 1.00-72 (s) 1430-139
- sulfonyl.chlorides . 844859 (s)  H185-1163
v and 130-7.% (s)  1370-139
. sulfonamides 243877 {s) 1180-11€°
and , 7.41-7 49 {s) 135013
. sulfonic acids. 8.27:4.90 {3) 1210-115
%.43-9.71 {s) 10601032
“and  ~151 (5) ~-$50

§ Abbreviations: x-mon;.m::admm.~.vuk,vsz5k.b=hu4:h shup.
= = spproximatcly .

P,

:3apoDd 0
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i

-Methyl

Proton Chemical Shifts (Valkues are given on the 4
officially spproved & scale; 7= 18, OP -85 C '

= ° Methyl Methylene Methine
szbsﬁtu:m Group Protons Protons Proton -
HC-C-CH, © 095 1.20 1:55
HC-C-HNR, “1.05 1.45 1.70
HC-L-C=C 1.00 1.35 " 170
HC-C—C=0 1.05 1.55 1.95 .
HC—-C—NRAr 1.10 150 1.80
HC~C~KE(C=0)R 1.10 1.50 RO
HC~-C—~C=0)NR, 1.10 1.50 “1.80" -
HC-C—({C=0)Ar LIS 1.5% 1.90.°
HC-C—(€=0)OR 1.15 1.70 1.90
HC—-C—A? SLES 1.5% 1.50
HC—C=0li (and OR) 1.20 1.50 1.75
HC-C-€=CR 1.20 1.50 - 1.80
HC-C-C=N 1,25 . 1.6% 2.00
HE-C-SR 1.25 1.60 ‘1.90
BC-C-0Ar 1.30 1:5%5 2.00
HC-C-O(C=0)R 130 1.60 1.80
HC-C--SH , 130 163 - 1.65
HC-C—{S$=0)T. ans -so,a, 1.35 1.70 :
HC-C-NR3 1,40 175 2.05
HC-C-0O(C=0)CF, 1.4D 1.65 o
HC-C-C1 1.55 1.80. 1.95
HC—C—0(C=0}%Ar 1.65 1.75, 1.85
HC~C-Br 1.80- 1.8% 1.90
HC-CH; 090 - 1,30 1.50
HC—C=C 1.60 2.03 o
HC-C=C 1.70 2.20 . 2.80
HC—(C=0)OR (2né¢ NR;) 2.00 2,23 2.50
HC-SR "2.05 2.5% 3.00
BC-0-0 2,10 .2.30. 2.55
HC--(C=0)R 2.10 2.33 2.65
HC--C=M 215 2,45 2.90
B CHO 2.20 2.40 ,
HC—Ar (and NR,) 225 2.45 2.85.
HC-SSR 2.35 .75 '
HC—~{C=0)As 2.40 2.7 3.40
HC-SAT 2.40 o
HC-NRAr 2,68 110 3.60-

HC~SO;R and —(SO)R 2.60° 3.05 7
HC- Br 2.70 3.40 410
HC-NR} 2.95 3.io 3.60
HC-NH(C"O)R 2.95 335 3.85
HC-Cl 3,05 3.45 405
HC-OH and ~GR 3.20 3.4G 3.60
HC-NH, 3.50 3.75 4,05
HC-O(C=0)R 3.65 4,10 495
HC-OAr 3.80 4,00 4,60
HC-O(C=0)Ar 3.80 4.0 5.05.

$-12

"HN-R

" Methylene Methine
Substituent Group Protons Protons Proton
~ HC-F 425 4.50 4.80
HC-NO, - 430 - 438 4.60
Cyclopropane . -0.20 0.40
Cyclobutane .2.45 :
Cyclopentane. . - . 1.88 :
Cyclohexane <5 -1.50 -1.80
Cycicheptane . v 128 S
Substituent Group Proton Shift Substltuent Group ... Proton Shift
HC=CH. 2.35 HO—C—-O - 10-12
HC=CAr 2.90 HO-S0, 11-12
HC=C-C=C 2.75 SHO—Ar -4.5-6.5
HAr . 7.20 HO=-R 0.5-4.5
HCO-0 8.1 « HS-Ar 2.8-3.6
HCO-R 9.4-10.0 ._HS-R =2
HCO-~Ar = $.7-105 .. HN—Ar . 3-6
HO~N=C(oximé 0.5-5

Be Chemical Shifts (Values given on theS scale, relative to TMS.)

’ . Primary Secondary Tertiary Quaternary
Substituent Group Carbon Carbon Carbon ~.Carbon
Alkanes . >

c-CcZ -20 to 30° 25t0 45 . 3010 60 35t0 70
C-0 40 to 60 46t0 70 | 60t075 . jOtoBS
C-N 20 t0 45 40t0.6Q . 508070 . 651075
C-s 10 to 30 25to 45" 40to0 S5 -55t070
C~Halide =37 1035 ~10to 45 "30t0 65 '35t07S
(. (D . ©n... M © ) (%))
Alkynes 70t0 100 Isocyamdcs 130 to 150
Alkenes 110 te 150 Carbonates.. 150 to 160
Aromatics 110 to 135 - Oximes 155 to 165
" C-substituted 125 to 145 Ureas 150to0 170
Heteroaromatics 11510 140 Thioureas 165 to 185
C-a 135to iS55 Esters, AnhYdrides 150 to 175
Cyanates 10510120 Amides : 160 to 180
Isocyanates 11510135 Acids, Acyl chlondes 160 to 185
Thiocyanates 110to 120 Aldehydcs ) 175 to 205
-Isothiocyanates 120t0 140 Ketones 175 to 225
Cyanides - 110 to 130 :

[y
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SPIN-SPIN COUCLANG CONSYANTS

Type

Q. P.Code :
11

18398

N - .
Y
A I ,
o %t q(!;-f Vo G
H " -
CH--CH— X
CH, .
CH--N

~0
65-15

$5-7.0
CHe |
() ' «a 5-10
acl4
¢ 24

0.5-3

.12

4-10

* '4":, 0.5-2.5

-}

’C-:C!{..(‘"e(\ o
H—CeC=H%
AN b P
)C H—C=C—11

N M

CH~C_
/7 N

L
Cia(‘/" “§1.

e NS
. C

68

a- 6—9
m- i-3
p-0-1

“ﬁ' x 16_"'2_'0
aff 0.6-1.0

I d(l': ﬁ.s—l's

i 3.2-3.8

WA D026
"Ir 4 ."5 -:.2
wa’ K-

AR 240

afl 4.6-58.
ar10-t8
an’ 2.1-33

af49-57
""Y’ 3 .,6,*2.()
an'0.2-0.5
fy T.2:R8
BR14-19

TURN OVER



Q. P. Code :

12

Conjugated dienes & Trienes, Solvent: Ethanol

18398

Parent value for Butadiene system | 217 nm
or acyclic conjugated diene ]
Acyclic triene 245 nm
Homoannulat con;ugated dxcnc 253 nm
‘Hetroannular conjugated diene 215 nm
Increment for each substituents-
Alkyl substituents or ring rcsxdue 5 nm
Exocyclic'double bond - " |Som
‘Double bond extending conjugation | 30 nm
: y Auxochrome o
-OR +6 nm
-SSR +30 nm
~Cl, -Br- +5 nm
NR, +60 nm -
-OCQOCH, 0 -
Woodward Fieser rules for aﬁ~unsamrated carbonyl compounds -
a) Parent values
aff-unsaturated acyclicor six .~~~ 21571‘:1‘1‘
‘membered ketone : - \
| aB-unsaturated five membered nng 202 nm
ketone - C
a&msahlrated aldehydc 207 om
'| b)Increments
i) Each alkyl substituents or ring resxdue
At-a position 10nm.. - .
At B position - 12 nm
At gamma and higher posmon 18 nm.
ii) Each exocyclic double bond S nm:
iii) Double bond extending 30 nm
conjugation ' '
1'iv) Homeannular conjugated 39 nm
diene
Auxochromes Positions . -
' o g . |gamma
-OH 35 130 50
{-OR 35 30 17
-SSR - 85 . : -
H1+OCOCH, 6 6 6
-Cl . 15 12 e
1-Br - 25 130 -
-NR;, . |- 195 I




