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.methylcyclohexane 5v Ci-C2 WP 121 N2OVN RN (1
JPONMONPR NTNYL NN IR N
JPONODOPR NTNHYA DXNNN YR .2
251K ©Y02 C3-D DXNNN P2 MNPRIVIND NN L)
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RO NIT - 2,2 YW MY TvA - 782 keal/mole XN I1NVIO HY NIV OIN (1
9N N OIINNN I .- 777 kcal/mole NIN

.C-H v H¥ m0I01mn mMSNIXIDMT MANN MNIAY NPAOTIN TINNY - (2
.72NN NPAOMINA DY TANN DY 1NN 120N

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

CH,CHCH, —— CH;CHCH; + He  AH=413 kj/mol

H

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
.Y I0IND DYDP2INN MINPRIN 22OY NN /NNIN

YN DIYIND DININD ONN VI, INDVIADNN - 2 DY 7PSMOMNN Ny (4
PXPNINY PNV N VAP DO

T X, i
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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

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
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DN trans-t-butyl-4- ethoxycyclohexane P2y IXIN D2APNN MYV 190N
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NINNIND NN 207 MANNN 2 NNX D35 XN 1NN /DI

9INY 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 NXNIN DY DN MNWIOW OO (8

CH, c—oH 42501 ?
’ H,0'*
CHa

19N 1DIDN MNYIDY DN IMN K¥NDI NINNN DIN M9 INPIIY MNOHITA
3059 NNMN PIONN IMIDN MNPV IR NPVIP MTTH INVIVN
APIRD NON ININD MININN IYNRND INY NN
2PN 5N5 NYAPD TIT YSN N
NIRNND MRNYN YINOY TIN NPLP MITTN OY MXRNIN 71200 .2
DN MINSIND DINRINKD AP MNP SV OMDIN) 20N> 57152 1PN
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Base — _
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Base = _
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N\ Ni A
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Lindlar
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f——————— C

NH,

HCI

—>D

(leq)

HCI

N — E

(2eq.)

cl,

-2 - F

(1eq.)

cl,

——-or——= G

(2eq.)
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—_—
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CH, HCZ CH,

TPNINANPN DX IYIAPI ,NMININ MAIDIND NIAY WD INNNVNP I (2

: PVIDIDAND
H CH;
& HCe & b He &
>’\CH2@H >\CH2EI1'
Hg_CHzC H3CH2C
H
H =
C. HiC :-‘:“5 d. H3C>i
: —CH:
>\CH2F H[:I E Z
HaCH,C

: DONIN DIMNN NI [ ) INCawn/avn (3

5cm Y N2 (CHCIls) 0M9M952a 2-chloropentane D¢ 0.5M NONHN N
. 0=+3.64 H¥ 1200 TN NN

TINT NIMI INNX 10ml-2 2-bromooctane D¥ 1.92gr N2210N NONN .2
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NBS A

.
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X NBS b

_

hv

: DINAD MANNN IR IMOVWN (7
OH N

MnQO,

—_—
OH

KMnO,

— = 2

212NN NN VI ,NINRAN NION IR INOVN (8

(6]
1
BuLi A
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4+ CH,CH,Cl — >
@ + CH;CH,CH,CI Al 2

95 0NN 3 HYA MHNIN LINT TN DINAN DXIIND NIDND DT /YNN (12
NATIOMMMNOIN NN

597 DN 3 HYA MXNN VNI 112N DONAN D>ININN NONY BT d/¥8N (13
AT MNNINON IIN

COOH
[ :] X ©/\OH ©/
: DINAN NMNYODN NN OOV (14
o N
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;113217172 DY PV PIR NAPNND DMIWAND DINTIN 228N DD NN NIXRIN (16
APLPIIIPN NN MAXMHN NPDVNTIN MNKN NN IO
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TAN DD DWW MINONINANIN NANN DAPNND DMANN DMANN NN D (17
NP OVIX IN INY PN PN TONNN OXRN NMNVYN .DMNXAN DNIIANNN
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o oto
@)

o
VeV

MININ MANNA DMININD 0NN (18
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) A c N
HSO NO, HNO, OMe )\
_—
_— -
©/ A H;S0, ©/ AICI,
N T

H SO,
Ej AICIE A :

16 www.gool.co.il




8 P19 DYOVNIIN MDD

GUUL

DXIMIN NN XXM IIND IN J1ID DINIAN OXIIND NN ¥/PON TN (19
778D ONNN2 OMINN

OH ia] OH OH N
C(CH,), C(CH,),
y — —
O,N
Me
OMe OMe
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D20NN TNN DI HY P¥IV) NANNA DAPNNY DMANN DN NN DIV (20
R0 NNV AN OVIN IN AN PN 7PN PONNN DRN NNYN 0NN

cel, ccl,

: DININ DMININD NYAPY MOVLLID TITIIWNN (21

cl N
D+ e —— 1D
(@]
+©\—’ O—» O .:l
© N _' — A
O O

NN DX MY INRAN NANNN ININ NN (22

CO,Me

NO,
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GOOL

N22IN??71 NANNN

$MMINY

SN2 N2NN2 DNOY NPDVPRIN T 9D PYD D521 MADIND NN IMTO (1
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

Br
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OV

£ 09NN PNINND DX INYI MR MANN MY (5

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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GOOL

TXINN

$MMINY

: DV (E2) N98IN9N99°N72 DAPNND DMAN DININ WDON (1
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

(@]

: DYNIAN OIMNN DX DIAPO TITYNN (5

.N
/\T/ /\K/NII_.

NH

AN T —

N, >_/\%
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G AS e

TVNIO NNYNAY TY DNINY D1INNA cis-1-t-butyl-4-chlorocyclohexane 9WND
DOWN trans-t-butyl-4-ethoxycyclohexane P>y I8N 2pNN MYY 1901
ININN ,2M 11572 (t-buO'K*) TOPIVIAVIV POVYN NOMIND G0IN TWND
10 NNKX 995 NN YN0 /0w 4-t-butylcyclohexene ypbxin 11 »Mipoyn
JIRSIND NN 9207 MIANNN

: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
NYIRNND MINNYNL YIDY TIN NPLP NPT DY NINXIN 72010 .2
IR MNNIND DIRINNKD AP MNP DY OMDIKR) YON> DTN P

()

(7

(8
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DYINNY OYYNO

GOOL

:DPTa?7101 021NN, DMNNY DY?2ND

$MMINY

: 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

OH OH
>( TN )\/OH

OH
/\/OH

790 PNMIN NNN NINAN MAOINNONYNIVN (4
.00 DMNINOND WY 7Y THIIVN NN PRI
CH'SCH'ZCHéOH H3C—C:C—OH
H H

A B

NI TPNPRY PN N (5

Br
HBr
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GUUL

NN IV ITINRIAN NANNA INND M N (6

HBr

H,SO,

A

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

APy Hoo
H.C OH H,SO, H.C H
HH H — =
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
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DYINNY OYYNO

GOOL

1IN MIANNHN SW OMINN NN (10
H.SO N

OH H2Cr207

so,Cl

QH @ base Nal
/‘\/\ + - = A=
acetone

A

PXIMANP PN NN NANND ININ NN (11
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12 99 MNPOITLPID

GUUL

:NAIPPINVRAD

$MMINY

.2700-2800 cm™t nnva y912 PNTONA C-H 9vwpn IR Dvpava (1
1DN D) 797X DY 1IVIDN NMNNN NN 1¥D2IN NIRN DY DN YN NNV INN

N TN NTWA 1456 Hz 8o1 ,CHCl3 , 09552 122070 DY DININ M TN (2
.200 MHz w5121 TMS-1n
1% 1220 DY (5) 720N VYN NN N
1IN VLOINN N NN ,600 MHz PWHNA NPWYI NN DT THN ON .2
'TMS-1 S 11D 7PONY DNDNDIN 12D DY DINTIN MPTN NN NN

'H NMR £170P9502 D98 DY9IND MND NN INT MNIN MDINN NIY (3
210N NO NN N MDD VOIN DTN D DNMIX INTD ,0NOY
(...0927,V500)

Br
1) )\ @) 07N @) /ﬁ/\

(4) 0 0O 5)
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GUUL

95 C3HgO NMP12IP21N NNONN NOYA NIDIND DY INDNN NX NN (4

: X2 'H NMR-n ©10po0

t,3H
t,2H

I T I
11 10

HEP—-0Z-2323

795 C4HgBr2 7251110 NNDNN NOYA NDINN DV INMDND DX NNT - (5

: X2 H NMR-n 1090

s, 6H

10

HPH-00-554
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GUUL

95 CsHuBr 72PN NNONN NOYA NDIND DV INDNRD IX DM (6
: X2 'H NMR-n ©10po0

m, 9H

HSP-03-035 pprm

.CeHgO2 NN NMDN NPNININ NAIDIN DV MIPIMN DNown - (7
.PNI .DONIAN DMHIVPIDN DMNNID DIRNNY NAIDINN M NN

3H triplet

2H triplet

2H multiplet
1H singlet P —

w
E

TRANSHITTANCE | %0

e I m I 2Ub0 HAVENUHBER-11 15m 10“00 st
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GUUL

.CeHgNO2 NN NIMDN MINNIN NADIN DY MANPOIMNIN NNONN (8
: DYNIAN OMYIVPADN DINNID DIXRNNY NIIDIND MIN INN

2H, singlet
6H, doublet
1H, septet
| j
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