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CH3CH20H2-H _— CH30H2CH2 * + H' AH=423 kJ/mOI

CH,CHCH, —— CH;CHCH; + He  AH=413 kj/mol
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TYIN2 IX NN NININ ITHN NNVINIVI NYNIND IXNND DV MDIPINDD (3
.0MN2

heat n
CH4 +CI2 or light :

(initiation, propagation, termination) N2> N2NN 2OV NX WO N
1252 A8 PININD DD
(D»VINDT DN 72 ,DONTVPIN II2YN) PNINNN NNX /NN
(CH3CH2CI) {DXYMDD S¥ Mapy MYapnn i nanna .2
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. 0=+3.64 H¥ 1200 TN NN
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2-bromo-2-methylbutane, 1-bromopentane, 2-bromopentane .N
1-bromo-3-methylbutane, 2-bromo-2-methylbutane, 3-bromo-2-methylbutane .2
1-bromobutane, 1-bromo-2,2-dimethylpropane, 1-bromo-2- methylbutane, 1- .)
bromo-3-methylbutane

YNINN NANN VNI IYAD NSN NN VN INYI ,MINID Sh2 MANN NIy (2
21200 ,ND 9952/TINND OND

CH,CN + I- — CH,I+CN™ .X
CHFF + CI- — CH,CI+F .2
CH,OTs + CI© — CH,ClI+TsO™ .)

ISN1 YN AN AN NN B YA DN NV PANnIM (3
L0790 1010 MYXNNIINION

: INAD NVNITNAIVIAPH OINNION (4

H,O

— 2 5 9

Br
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CHg
A
Br QEt (1)
EtOH
O/\Br EtO™

O/\oa @)

TV NNPNIY TY OMINNY DINNA cis-1-t-butyl-4-chlorocyclohexane YWND (6
DN trans-t-butyl-4- ethoxycyclohexane P2y IXIN Y2APNN MYV 190N

98NN ,2M 11572 (t-buO K™ ) TPOPIVIAVIV POYN NDINNY GOIN TWND
.1-t-butylcyclohexene YpONN 1>1 MPOYN
NINNIND NN 200 MANNN Y2 NNX DD XN 1NN /DI

9NV NP PPNITA-NT NI DONIN DONOIN N DWW (7
CH,CH,CH,CH,CH,OH or CH,CH,CH,CHOHCH, .N

(CH,), C(OH)CH,CH, or (CH,), CHCHOHCH, .2
(CH,), CHC(OH)(CH,), or (CH,), CHCH(CH,)CH,0H .

:TPAVIVN DNNMIDN DD NINDNA NXNMIN DY DN MNWIOYWOND (8

[
CH;——C——OH SR ?

’ H,0'*

CH,

139N 1DIDN MNYIDY DN IMN NYNDI NANNN DIN M9 INPIIY MNDNTa
309 NNMN YPIIDNN DMDN MIKIPIY ININ NPLVIP MTTN INVIVN
APONRN 910N ININND MKV IWUNRND INY NPNIN
JMON DND NYAPY TITYNN N
NYIRNND MINNYNL YIDOY TIN NPLIP MPTH DY NINXIN 720N .2
JDON MIRNIND DINRINKRD NP MNP SV OMDIN) 20N> 5712 PN
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1-bromohexane .N
2-bromohexane .2
3-bromo-2-methylpentane .)

PN DY02Y IXIMNMYMITNTI NPDVPRN 9D DXIMNN NN /AT (2
1-bromo-3-methylbutane .N
2-bromo-2-methylbutane .2
3-bromo-2-methylbutane .

: OV TPSMMOMITNTA DAPNNN MIPIYN IHMNNINND (3
trans-1-bromo-2-methylcyclohexane

: N2 NIV DAYV NN NN (4

ﬂ, 2-methyl-2-pentene (80%) +
4-methyl-2-pentene (11%) +
2-methyl-1-pentene (9%)

OTs

0 C
-OTs = 0-S

I
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: DYNIAN OIMNN DX DIAPO TITYNN (5
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:INY NP PSITN-NT 92 DINAN DDNONN N DIV
CH3CH2CH2CH2CH20OH or CH3CH2CH2,CHOHCH3 .N
(CH3)2.C(OH)CH2CHj3 or (CH3).CHCHOHCH3 .2
(CHz3)2CHC(OH)(CH?3)2 or (CH3)2CHCH(CH3)CH20H .

:TPVIVN DNNIDN DM MNINA NNMIN BY OMIN MNWOY H1D
CHs
CHg——C——OH H50s | 9

139N 1DIDN MNYIDY DN IMN NYNDI NANNN DIN M9 INPIIY MNdNT
309 NN YNDNN NN NMIIPNIY IR NPLIP MTTH INVIPN
APONN 29101 ININD MIXIPN IWND INY NPNN
JMON SND NYAPY TITYNN N
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: DINAN ONANN IR MY (1
tert-butyl alcohol .
4-methyl-3-hexanol .2
(1S, 3R)-3-methylcyclohexanol .»

: DYNAN DMIMINY ITUPAC »99 nnw nn - (2

OH OH

HO

NN NTNVIONY 299 MAPINITO (3

o OH
>( g )\/OH

OH
/\/OH

91 TPNNDIN NMNN NININ MDOINN ONYNIVN (4
L0010 DMNINOND WY 7Y THIIVH NN PNI)

CH,CH,CH,OH H,C—C=C—OH

A B

NI TPNPRY PN N (5

Br
HBr

/\/OH -

H,SO,

A
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DN PN, )INDN NI2Y NAIDINND OXND NN MANNNIN NNN D POy (7

APy Hoo
H,C OH H,50, H,C H
h < =
H,C CH, H,C CH,
0
0
o Q
Hsc H )’k /O\ - 1“ /
R ~0" H
>:< Hc—/ \NH + chfA\H
H,C  CH H,C CH, H,C CH

INND NIIPIMNIVIN PP INN NANNND NIRNIND 79 CeH1402 2INT (8
: VYT ONX RSN 1IN DY D/M)2NN ONN ONYIL
.DYMLN 5 DIV NYALA .N
VYN MDIOIN DN XN INRD X¥IMN IMN .2
OP-YT NMISINND DN INTH NN )

1A 201N DINIAN OININND NOIAPY OASWN DN (9

OH HO -

—_— “‘\OH OH

11 www.gool.co.il



7979 LTEID) OINN ,DINN) OO

GOOL

IMININ MANNN DY DMINN NN (10
H,SO, N

//\\V/OH — >
130°C

OH
OH HszzO7
—_——ae> ? A

H,S0,
-50°C

S0,Cl

QH @ base Nal
/'\/\ + — = A— =
acetone

A

PXIMANP PN NN NANND ININ NN (11

NN VI .NANN Y92 HAPIPY POV IINN NN DIV (12
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P 4\~CI
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S )
H,O
O
b MeO- T
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:DANNN NYNINND NPINNIPN NINND PNINN NN
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o s SN

: DINAD MNYO0N NN BHwN (15

: N
\>\ + Cl—S—@CHJ — A
OH Il

A + CH,CH,SNa

——> B

A
HO NaOH ~ ,  NaSCH,
\“n. —_—

B
C,H, 0 CH,,08

i

DN MY 1NN (NalOs) sodium periodate DY 4-tert-butylthiane 11820 (16
INDINT MININ NI HIND .INT NI YNNI H202 DY G0N DNNDINY
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tert-butyl alcohol .
4-methyl-3-hexanol .2
(1S, 3R)-3-methylcyclohexanol .»

: DYNAN DMIMINY ITUPAC »99 nnw nn - (2
OH OH
HO
NN NTNVIONY 299 MAPINITO (3

OH OH
>( TN )\/OH

OH
/\/OH

;NN NTVYD DNIYVYN NN IND (4

ﬂ, 2-methyl-2-pentene (80%) +
4-methyl-2-pentene (11%) +
2-methyl-1-pentene (9%)

OTs

i C
-OTs= 0-5
I

o

14

www.gool.co.il



8 P9 MANM MNON ,0NIPHN

GOOL
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N
/Y /K/N“:

NH

TV NNYNIY TY DMINNY DNNNA cis-1-t-butyl-4-chlorocyclohexane YWND (6
DN trans-t-butyl-4- ethoxycyclohexane P2y IXIN D2APNN MYV 190N
ININN ,2M 11592 (t-buO K™ ) TOPIVIAVIV POYN NDINND GOIN TWND
.1-t-butylcyclohexene YpONN 1>1 MPOYN
INNIND NN 9207 MANNN 1D NNX D30 XN NN /DWW
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Br

N
/J\ATH
0
0
| a
‘ EN
P
WH 2
OH O
0
0
MM9TYNA YAPN DN DY D IWONRD OXININA DAN ,NNIN NANNT (4

@
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H+ N

propanal + dimethylamine

H
N H*
+

O
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M + H,NNHMe M

INININ NPXPROINOINN ON D (7

(1) PPh,

I ——» A ————— B

(2) n-BuLi

A-1 C-) B DMWN DMININD MY NYAPY DMIYWN NIN VIS (8

0 // B

RN

: INAD NANNN PN NN VI (9
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DYNNN) THPNYIVN NN (DNINVIA-YOPITN-4) PATINPVIA->ONITN -7 (10
2NYAVN MANN DX DIV OPYN MY

A DINN NN INND NH2APY DMIOWN NN VIS (11

9 OH

: DYNAN DMINA AWNNNA CsHzO 1IND Man ysn (13

DY 2PN NANN NN XD TN PN OY NN CsHgO NdDIN N
RvlplioBakbYal

,CsH100 1IN H2pNN 7VHVP NMINDNA MNP 122D DIV INND .2
.CsHg 1220N95 1°N79) N¥NINA D190 INND TN IWN

(Y20 N¥MIN NANX NPAND DIV INRD) NT PPN DY NHIMNMTIND )
.OCH(CH?2)3CHO 71n7onT1 Yapnn

.N2NNN 95 NX 120N

: DYIVIAND DIDNNM MIN NX DIV (14

O O
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MINAN MANNA OMININN 0NN (15

0
| o OH- 3
H o+ A
)]
LDA A CH,CHO H,0 B
-78°C -78°C
i
_C. _CHy ————
H,C C
H2
LDA c CH,CHO H,0 D
RT i RT

: B-Y A-n N2 IINN NY2APD DMASWN NN IVID (16

O
B
r * w = h
= H -
A B

:IN2N NANND NI YN (17

@] — B
p-toluensulfonic acid,
water, CH,Cl,, 45°C
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NN NP2DRIAR MXNIN

YNV

2-ethyl-3-methylbutanoic acid N9apP> MLVNYD TIT W8N (1
.3-bromo-2-methylpentane-n

Br O

: N2 NN NOAPD VNP TIT NN (2

OH COOH

: N2 NN NOAPY NPVNPD TITIWSN (3

0] Br O COOH
W e W
H “H H "CH3
CH H

: N2 NN NYIAPY POVNYD TIT YN (4

= EtO )
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OEt

: DYNIN 02010 TNN DY 7D DNIPVIO PA NANNN MINIMN 0NN (6

(1) H,0

(2) CH,NH,

(3) (CHR,NH _

(4) (CH;),N

: DININ DININD NYAPY MOVLNYD TITYSN (7

0 N
= I
e) A
OH

OH

: NAN IINN NYAPO MHLNYO TITYNN (8

O = OLLO
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INNDINY NIIND NINNDIN ,DIIND) INND DNIDN YW DY NHINTNINND (9
DYDINNNN DPIWOND DI TINIDINPIVN NN NN .1:2:1 DY DN NINDIY

)N 20900
0 o]
HOW N
Lauric acid Linoleic acid

,TPNNIN 125202 HMD DY IIPINIVONR-DITV 1NN NPNY N DY (10

NN YNIDNN NN NYAPY (14C) Y9100 YNNI WHNYN N
: DIVAN DO WIS

14
CH,OH O
/\WO\ cH, 3 /ﬁ( CH,

H+
o @)

N2 210NN IINN NYAPY (B0) Y2101 YNNI WHNWN NI 25va .2
771931 NN NN

18

0] ~ H

H+
o 0]
:TININ MANNN DY DINMINN NN IND (11
07 Na+ N
0]
Il |_|3C\ I
H,C—C—C—0—C—C—CH, |-£C—O—C—C—CH3
H, H H H
2 o 2 H,C 2
A
i
H,C—0—C-CH,CH,CH,CH,CH, H,C—OH
| Q MeOH 0
HC—0—C-CH,CH,CH,CH,CH, =——== HC—OH + 3 H,C-0-l-CH,CH,CH,CH,CH,
‘ ﬁ H,SO,
H,C—0—C-CH,CH,CH,CH,CH, H,C—OH
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:TINAD MIANDL OINNN 0NN (1
Br o | Br N
NH3 NH
R ——- 3
excess — .=
1 equiv.

0)
T 2
OH NH,
HQN Br —
—_—-

N

: N2 NNYODN DN DOYVWN (2

0
B -t Cl H D+ E
A — > N K + "~ c
A, H,0
0

: DINIAD MNYODN NN oYwN (3

0 i o N
HN ;
Ol A a2 B (1) LiAlH, c
N (2)H,0
i

0 2 A

o p
NH; HCN H,0*
A B C
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: N2N IINN NYAPO VLD TITYNN (5
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NH, NaNO, R
—_—
HCI
% NaNO, 4
—_—————
T HCI

: DYNIN DMININD NYAPY MVOVLYD TITYSN (7
Br .N
: f Br
B
NH, T u}
Br Br

B S )
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: N2 NSO IIND PIPIN WHND NN IR PN (1

Methionine
(Met, M)

(PONR) NP SN NIVYD AOYW NRIVIY (2
clzoo
H,N—C—H
|

C
P
H,C H CH,

: TPVIVON NNMIN NJAPS DN NTVIPD MDY NXIVIY (3
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