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CH;OH S—TOrC CH;=0 + Hs:
formaldehvde
1- What is the reagent ?
Pd—Cu
2CH,=CH, + Os tp=mrc™
2- What is the output?
H ul‘.-L'PI—I
_L LH} 3_{.:_CH3
I."'.I'. ol

3- What is the output?
™
|

phenaol acetone bisp |.-.||n| A

4- What is the reagent ?

i
{CH,),CHCH,—CH,—0H — (CH,),CHCH,—C—H
5- What is the reagent ?
I|
( Cl —= + HCI
benzene benzoyl chloride benzophenone
6- What is the reagent ?
1 2 3 4 5 6
Ag catalyst iy 0 - PCC AICI3
B00-700°C 2CH;CH=0 Il H :




I
@ + CH,Cal 2

acetophenone

OCH,

7- What is the output?
O
CH;(CH;)sC=CH CH3(CH2)sCCH;,
l-octyne 2-octanone
8- What is the reagent ?
O
!’_lt f_l)CH3
CHiOH + CHiCH,” ~H CHyCH,—C—OH
H
hemiacetal .

9- What is the reagent ?

OCH

/ 3
(Z\l:\l - CH=0 + 2CH,0H

OCH,

10- What is the reagent ?
T
. CHx0OH (excess)
Q C—H H* (catalyst) + H,0
11- What is the output?
CHsCH 2 equiv
H+

12- What is the output?

0] n :I + HO

0 .
13- What is the reagent ?
7 8 9 10 11 12 13
1* 1.3 H* “H;
0 H : H, H H20 (IJLH. <:><OCH20H3 HOCH,CHZ0H
(: :}— C—CH, Hg fl_:—H - OCH,CH3




@—Mgsr +  CH3CHaCH,CH,CH=O
cle
@—CH—CHECHECHECHE
14- What is the output?
@—(:Hgmsr + HC=0 —e QCH;CH;OMQ&’
l H0
+  Mg(OH)Br
15- What is the output?
0
\)j\/ + H'3C _CEC_ NE+ - -
16- What is the output?
CH:CHCH=0 + HCN ————=
17- What is the output?
OH
/
+  HCN ——— CH
CN
18- What is the output?
O
19- What is the input?
14 15 16 17 18 19
?MQBr @ ' e, OH P HO CN
CH,CH,0H C CHyCHz—C—CN !
CH-CH,CH,CH;,C Z \ | C
Tt o | W | T




+ —

e,

+ HO

20- What is the output?
<:>=u;:- + NH,NH, — + H,0

21- What is the output?

CHLCH,CH,CH,CH=0 + CH4CH,CH,CH,CH=NOH
22- What is the input?

CHACH-CHoCH-CH=0  + CH;CHoMH, =
23- LR alaullc What is the output?

]
NaBH,
CH,4
Ha0

24- JWhat is the output?

CH,(CH,).CH=0 CH,(CH,).C0O,H
25- What is the reagent ?

H+

CHiCH,CH.CH=0 + 2 CHyOH —= + HD

26- What is the output?
20 21 22 23 24 25 26
Ho. H CrD, HY
@—cu:n@ | NHROH +| CrOHCHCHCHENCHCH, @X T~ | GHCHCHCH(OCHyp




Ch 10

Br O
/\/\)\)I\ —"'KOH
HsC OH
1- What is the output?
vy ey ey EMRO,
QR.:[_R.:[_#..]] S heat
2- What is the output?
ma.@u:m =N lIL‘)tHI‘D*#.ZL'MH
p-aylene terephthalic acid
3- What is the reagent ?
_CH,
0y, ColI11)
_ CH,CO.H
“CH;
o-xylene
4- What is the output?
. . 1.CO,
(CH;);CMgBr — ===
5- What is the output?
MoCl COH
1,
—
2.H*
6- What is the reagent ?
1 2 3 q 5 6
/\/\j\i . 0,, Co(llI) _COOH (CH,),CCO,H CO;
HiC o K* CO,H CH,CO.H O
+ HO -
“COOH

phithalic acid




1. CO,

MgBr ————

2. H30"
7- What is the output?
Mg, ether 1. COy
CH;Br —————— —_—
2. H;0*
OCH:CDQH
8- What is the output?
H*
CHaCHCHCHCOH  + CHaCHROH
zntancic acid ethanal
9- be What is the output?
Ly
" 2
CH,CH,CH,CO,H —————— 0 + H0
3
OH
10- What is the reagent ?
Na® “OH
C—0OCHy ———= +
heat
methyl benzoate
11- What is the output?
(]
& .- ther
@ c, + NH, 2her. + CH,0OH
OCH,
12- What is the output?
7 8 9 10 11 12
CHyMgBr|  CH3CHCHZCH,CO,CH,CH; %- Q_E_G_Na+ + CH30H /U
CO,H et or hea @ ¢ <
sodium benzoate methanol NI ]:




7
[>— C—OCH; +

EXCEss MgBr —»
13- What is the output?
i
CH,CH=CHC—OCH,CH, % ¥
ethyl 2-buténoate T
14- What is the output?
0
R—_C—0OR —— RCH,O0H + R'OH
ester primary alcohol
15- What is the reagent ?
0
g
~
OoH + S0Cly —= + HCI + 502
16- What is the output?
S0Cl,
CHiCH;CH;CO3H —— =
17- What is the output?
COOH
@ heat
COOH )
18- What is the output?
o O
J\ J\ +  HOCH,CHACHyCH,CH;
HC™ 70" "CHs
+ CHiCOH
19- What is the output?
13 14 15 16 17 18 19
LiAH, | ? CH4CH4CH,COCI o 0

CH,CH=CHCH,0H + CH,CH,0H

ether

2-buten-1-l

o | yo

HiC” OCH,CHCH,CH,CH




8]
H2O
(9] =
0]
20- What is the output?
& -
Ml H or HO
H3C—C—NH; + H30 P - -
21- What is the output?
O
I
R—C—NH; ———» RCH,NH,
il:lul.di.' aming
22- What is the reagent ?
i LiAlH4
HaC—C —NH:z e
ether
23- What is the output?
24- What is the output?
1. KMnO, , heat
Cl CHj -
2. H;0*
25- What is the output?
20 21 22 23 24 25
o i CH:CHaMNH
Ml LiAlH 2
HyC—C—OH + NHy | — o CH;CH,CH,COH | ¢ COzH
OH ether
OH




CH:CH,OH

(1 equiv)
O
|_|+
O
26- What is the output?
CHLCH-O
m..in HOH
{exoess
O
H*
@]
27- What is the output?
I
@—c—cl + CHyCH,OH — + HCl
28- What is the output?
CHz
KMnO 4
_—
CHa heat .
29- What is the output?
LiAlH
CH3(CHz)s—C—NH; ———
30- b What is the output?
26 27 28 29 30
s 9] Q
COzH CHs(CHz)5CHoN
@—E—OCHcha 2 Hs(CHz)sCHoNH,
OCH,CH; OCH,CH,
OH OCH,CH,
COzH
O 9]




Ch 11

Q(IHEE +2NH, — |+ NH, X~
(X=ClLBr,orl) .
1- What is the output?
2- What is the output?
+ -
CH3CHal + 2 (CHiCHs)sNH ——— + (CHsCH3)sNHs |
3- What is the output?
+
NHz NH3 Br~
2 + CH3iCHzBr ——=
4- What is the output?
#~ "t NHCH,
leEl:'
N
1coll
5- What is the reagent?
1 2 3 4 5
CHsCHsCHoCHsNH, | (CH3CHz)3N NHCHzCH3

@—(IHEHHE

Intramaolecular 5,2
—HEr




CH3ON{): S— CHjD— NH, +2 H,0
p-nitroteluene p-toluidine
6- What is the reagent ?
Cl
H;
T
NO,
7- What is the output?
1
8- What is the output?
- - - - - excess Hy
NCCH,CH,CH,CH,CN Srree
9- What is the output?
ﬁ NaBH5CN
CH3CCH,CH,CHy + NHy ———»
10- . What is the output?
Il |
CH3CCHoCH-CHy + NH3 ————® CH3CHCHCHZCH5
11- What is the reagent ?
6 7 8 9 10 11
. CH,CH,NHCH,CH, | H,N—(CH,)— NH
3 H,, Ni catalyst cl Rl 2CHy | HN—(CH,)e—NH,, 2 NaBH4CN
T CH3CHCHCH-CH5
1. 5nCl,HC
2. NaDHH,0

NH,




oo + o === [N + o
12- What is the output?
13- What is the output?
ary.
14- What is the output?
00
CHLCOCCH, + HzN—@ +
acetic anhydride aniling
15- What is the output?
@—_\ml + HONO + H*Cl™ > @—x;cr +2H,0
iJ.[]IlI[]{." nitros |'| L'[M{."Ilr.'dlili-'.(:lﬂlllﬂl
acid chloride
16- What is the reagent ?
NHz NHZ
Br Br
3Br, 1. HONO
1. H,PO,
Br
17- What is the output?
MOz NO2
NaNOz
B
NHz HCI OH
18- What is the output?
12 13 14 15 16 17 18
(CHy)NH + ~OH H .9 0-5°C NO,
| NH3 CI CH,c—NH—Q +CHCOMH | agueous | Br Br
CH;CHzI‘l-T+— H I” solution \Q/
acetanilide
H +
ethylammonium todide Nz CI7
' Br




NH2 N3 CI™
N{CHszJ2
HNO,

HCI

S0O4H S04H
sulfanilic acid

NaOH

19-

N{CH3s )z

=

F=

SO4H

methyl orange

ANS :

i: }][I
Cu, (CN}, u (Cly

H,PO, H,O, H”

OH

P]Hl

Cu,Br,
HEF,
h-:ul

E

®

@
@







