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9A

Proportions of decalins in 
starting material.

Proportions of isomers in 
recovered decalin.

Proportions of isomers in 
tertiary decalols.

Overall yield of decalols•

43»5 $- trans 56-5 cis

86«8 % trans 13»2 cis

16»1 % trans 83»9 % cis

6-9

Table 1. Reaction of ozone with mixed decalins.

Starting 
Material

*
*

Alcohols

OH QH

CpCp
98'2 % 1-8 %

^9L °Hcpqo
96-1 % 3-9 %

TCetones

cftctr0^/k^J ^A^J 

43-5 f- 56-5 %c6 cfcr°^-^ ^?^
13-2 % 86-8 ^

A

1-65

2-5

B

13

20

Table 2. Reaction of ozone with decalins. 

A = ratio of alcohoIs/ketones. 

B - ratio of attack (tertiary centres/secondary centres) .
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I6A

0-0 0-75 1-0

1-5 2-0

Fig. 2. General appearance of two peaks of equal 

size with different resolutions. The figures 

are values of R (p. I 6 ) •

HETP (H)

HETP
- mass-transfer in 
liquid and gas 
phases.

- longitudinal 
diffusion in 
gas phase.

- mixing due to 
unequal paths 
round particles.

"^Linear gas velocity 
(u) .

. 5. Graphical representation of equation 2 (p. I 7 ) •
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Q3A

Phase

Temperature

n-C8H17 OH

OH

CD
H
OH

CD I
LJ 1
H OH > IH

CD 1
LJ

OH

* 1.
H ' 2

C^CY*" j
^***\^S

H
HCD' 0"
HCO'°CH3
H

Naphthalene

2-Hethylnaphthalene

2-Dichlorobenzene

Me[0(CH2 ) 2 ]20-Me

Ke[o(CH2 ) ] 0-He

GEO-100
120°

100

175

292

258

422

445

Diglycerol
100°

100

135

342

316

530

482
I

523

91

231

382

74

-

773

36

85

-

-

65

525
i

Relative retention times of decalols etc.

Table 3 .



23 &

Phase

Temperature

^ Phase

Length of column 
(m.)

H for trans-cis-
"bicyclo [4,4,0 J- 
decan-3-ol (mm.)

Difficult pair(s) 
to separate (see 
table 3) : approx. 
R-values .

^ *

Total time (hr.)

GEO-100

120°

15

3

0-7

(2) 1-0

5-8

Diglycerol

100°

15

4

1-0

(1) 1-0 

(2) 1-2

3-5

Table 4. A comparison of the two methods for the

total analysis of 'the tertiary and trans decalols .
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S.P. 

T°C

tl> 

cD

ta

IP

ca

£P 

1,2

1,6

Ref.

L 

120

100 

125

105

111

120

125 

117

124

16

L 

65

100 

139

106

117

129

140 

129

148

17

S 

100

100 

130

102

107

119

126 

119

135

16

r •------• 
1 DKP

i 100
1| ' 

100

130

110

110

127

136 

127

145

16

r ~~~ " 
KDP

90

; ico
' 144

; 132
137

160

179 

161

192

16

TCP

100
! 1

100 

144

133

140

159

178 

157

182

16

Aga 

40

100 

155

155

177

210

235 

200

240

16

Agb 

50

100

-

1175

1101

1259 

518

256

17

Agc 

55

100

-

1092

1094

1211

556

294

17

El 

40

ICO 

159

229

273

280

336 

246

225

17

E2 

85

100 

145

190

210

212

245 

186

165

17

E3 

90

100

-

176

188

197 

163

136

17

Table 5 . Previous attempts at the separation of the octalins-

L = Apiezon-L hydrocarbon vacuum grease; S = squalane; 

DKP - dinonyl phthallate; KDP - "benzyl diphenyl (mixture); 

TCP - tricresyl phosphate;

Aga = silver nitrate dissolved in polyethylene glycol; 

Agb = silver nitrate dissolved in dipropylene glycol;

Agc - silver nitrate dissolved in dipropylene glycol and 
tetrahydrothiophen-1,1-dioxide;

El = ternary eutectic of 2,4,6-trinitrotoluene, 1,3,5- 
trinitrobenzene and m-dinitrobenzene;

E2 -r ternary eutectic of 1,3,5-trinitrobenzene, 3,5-dinitro- 
benzonitrile and methyl 3,5-dinitrobenzoate;

E3 - ternary eutectic of 1,3,5-trinitrobenzene, 3,5-dinitro- 
benzonitrile and 1,3,7-trinitrofluorenone .
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Phase

SE

ODP

cm

Temp. 
°C

80

90

100
100

40
40

42
42
42

50

55

Pressure 
cm .

20

18-5

20-5
72

18
30

22-5
47
63

70

20.5

to's (min.)

1,2

46

33

25-5
7

64-5
42-4

43
20-5
15

10

18

1,6

54

38

29
8

74.5
49

50
24
17-5

11

21

IT 
(1,6)

2080

1730
1320

1240
695
420

626

R 
(approx.)

1-2

1.2

1.0
1-0

1-5
1-2

1-2
1.0
0-9

0-7

0-8

Table 6. The results of injecting a mixture of (1,2) and
(1,6) into 15 ??, 2 m. columns under various conditions.

SE - sulpholane ester, i.e. 3-ethoxycarbonyl- 
tetrahydrothiophen-1,1-dioxide;

ODP = (3, p'-oxydipropionitrile;

GEE = 1,2-bis(2 t -cyanoethoxy)ethane.
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MS Ag 
S.P. 704 SE ODP ODP CEB GEE CSE CEPr CEPe

T°C 150 100 40 40 50 50 50 50 50

tD 100 100 100 100 100 100 100 100 100

CD 140 139 152 155 160 159 161 158 158

ta 119 183 216 314 211 216 240 193 184

tp 123 195 236 383 230 232 255 211 201

ca 139 220 276 300 268 273 285 246 234

cp 149 263 324 382 312 316 334 285 270

1,2 140 220 250 343 254 255 264 234 220

1,6 163 257 273 301 288 292 290 272 258

Relative retention times of decalins and octalins . 

Table 7.

SE, ODP and GEE - see table 6, p.2?A. 

CEPr = 1,3-bis(2'-cyanoethoxy)propane; 

CEPe - l,5-bis(2'-cyanoethoxy)pentane; 

Ag/ODP/10^ =- 10 £ (w/w) solution of AgN03 in ODP, 

likewise Ag/CEE/1^ etc .



27c

2-25 

ODP

2-30 
i

2-35

ta

2-40 2.45 

,2 l,6/c4

2.50 2»55

CEPr

CEPe
ta IP It ca 1,6 c

Effect of an1 increasin|gly long a)liphatic cfchain
cyanoethjrl phases

ODP ta 2 1,6/cci

Ag/ODP/l(W

ii Effect of dissolving s 
d^propionitrile.

ilver nitrate in '- oxy-

Ag/CEE/12' 

Ag/CEE/5^'

ta ±P 1,2 ca 1,6 cp

iii Effect of dissolving
112-bis (2 1 - j3yanoethoxir)

ta |tp 1,2 (ca/1,6 

nitrate insjllver 
e thane

I

* 7* See p. 27 for wxplanation.

Vertical lines are values of loglct 1 As
X. C J. *

usual, trel .(tD) = 100. The abbreviations for the phases 

are as in tables 6 and 7, pp.2?A and 27s.
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Phase

% of phase

Temperature

Length of 
column (m.)

Total time 
(min.)

R tct/tp

R tp/1,2

R 1,2/ca

R ca/l>6

R 1,6/cp

R ca/cp

R tD/X

R X/Y

R Y/cp

MS704

15

150°

2

57

0-75

1-5

1.0

0-9

SE

15

100°

6

135

0-75

z

0-75

GEE

15

50°

6

240

1-4

1.4

1-2

1-4

1.4

CEPr

15
50°

4

300

1-2

3-0

1-2

3-0

0-75

CEPe

15
50°

4

360

1.2

2-0

0-9

2-0

0-5

i

Tahle 8. Some attempts at complete analysis of decalins 

and octalins on phases mentioned in table 7, p. 2 7s.

z = almost unresolved;

X - totally unresolved mixture of cJD, £a and 1,2;

Y = toatally unresolved mixture of ta and
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Column 

Conditions

Length (m.)

% Phase

Temperature

Pressure 
(cm.)

Whether 
treated with 
BKDS (p. -2.8 )

Total time 
(hr.)

N (c2) 

H (c;2) mm.

R ta/tp 

R tp/1,2

R 1,2/ca 

R £a/l,6

R 1,6/cp

I 

A

6

15

49°

43

No

4-6

6400 

0-9

1-4 

1-4

1-2 

1-4

1-4

I

B

6

15

49°

63

No

4-0

4000

1-5

1-2 

1-4

0-9 

1-1

1»0

I

c
6

15

59°

41

Fo

5800 

1-0

1-4 

1-3

1.1 

1-3

1.4

I 

D

6

15

49°

41

Yes

4100 

1-5

1.4
1 
i

1»6

1-3 

1.4

1-5

II

A

8

5

49°

85

Ho

2-5

3300 

2-5

1-0 

1-2

0-8
i !

1-0

1-9

II

B

8

5

49°

76

Yes

2-5

5500 

3.3

1-0 

1-0

0-8 

0.9

0-8

II 

C

8

5

49°

41

Yes

4-3

9400 

0-9

1-4 

1«5

1-2 

1-4

1-4

Table 9 . A comparison of various columns of 1,2-bis- 

(2 1 -cyanoethoxy)ethane for the total analysis of 

the octalins.
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3OA

J3~
>tX7°H

cb°H
H

*O°H

"tr0"
Cfcr°H

H*t6°"
N° H

cbrt&OH
c6

H

Conformation 
of OH

e

e

e

a

a

a

e

e

a

a

Ref .

1

1

68

1

1

68

69

68

69

68

io5 .*?5
mole .sec~.l

3-75

3 -33

1-99

10-2

10.9

6-19

331

1-05

575

54.9

AH*

28-1

27-5

28.5

26-7

26-6

27-8

25-2

29.2

23-8

25 -3

AS*

1-7

-0.5

-0-6

-1-8

-0-6

-1-8

2-4

-2-2

-0-5

-2-2

Table 1. Figures for the acetolyses of toluene-^-sulphonates 

of the alcohols shown,
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Appearance :-designation Description.

0 (+33-2°,+33-2°,-70-6°) Twist737
Stretch'*
Croisee14

(+60°,-600 ,0°) 2 Boat

7T (-33-20 ,-53'20 ,i-70-6 0 ) Twist etc

(i-600 ,-600 ,00 ) 2 Boat

.0

vice
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15.

Energy
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Free 
Energy

Intermediate

7 •

R

of

the inc

tion

-rov;u f i. 'ocrln^*© hypot

troi.

^iit to tli

a

cu-.-f..-—..,1 then the ti- .,,. ^--~. , ,,.,uv. , .. w ,,=
3 ap ... uion and the vacant p-orbltal v;i:

I-. " '.y available for i.:, tabulation, • ;,T Intc 

frora the l;-;":^^» rown r*. '"' lo &ach cr^ "' as

A (2

or

Ivrtioi. .crir, „, ,,,,..,;. -nrtr;.no 

.. > ctivitie^ of the t ,

-cc on the polarity of the solvent

nc;^ h-: vc Ihv ». cor* elk tic;. 1 .. - oee b^low) eve, 

the reactivities are very 'liffe:: - ,u ^.-,4.^. uo -u^ ^xTf; 

o^ for .in.:* an cp* coari.;;ur-tior, In the bic,; elo [r,,,. ,.,.]octyl
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v>W~i. v ~*~iuia

is a

Solvent .

Ethanol .

Acetic Acid

Methanol

80 % Ethanol

Formic Acid

Water

Y

-2.03

-1.64

-1-09

o.oo
2-08

3-56

Dipole 
Moment

(D)

1.7099

1.4 100

1-6999

1-2 10°

1.84101

Z 
kcal ./mole

79-6

79-2

83«6

84-8

94-6

J 1.7f> D as the
o

r:ol7entr> M th M ?-.< positive Y« 

io. . !• It can b© . .. fro a tcbl

•J-» » »..• w t,. i * b \Jf 4,
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jfor ' e e t'

.for

J. V -.-,

tic

i,fci' -*
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'"*- T1 ^ ^- '^ 4"
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e I on it c
11 if <n of ion-pair

bet

assistance and the

are

ir.

In the case of o sji .. 

te is an ion-air

JLU ii... »

j S«l solvoly^is Ich the

RX R X 
Intimate

R/A 
Solvent 

separated

=> Free ions

i*i»i£".i v

:ltion in the seuence*

vi

thro

-ate-

•ca/ •lr-t (

are possible

£ view • 

in tiie ccetolycis of act;* .-

the rttj.icw.<iu proce^-aed

R(OX)
© © © © 

^(OY)(R)(OX)(M) (OY)R



45.

This sc^-ae is a reaction of intimate ion-pairs. It 

ie the proce,,; mentioned earlier (p.4fr) with unfavourable 

reruirr-.r.n.tt. it is cli^^^d further on p.55 .
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ic twist105 : I optical rotary a.' .on

th -.he conforiugition may appreciably' contribute to cyclo-
1 J^£*

he~'.uuunes • ro£iiii uie twist conro:. ' * for the two 

"equatorial" compounds un-ler diecu&eioii ^^ ^liown in fi^. 11, 

p. 4^* If the conrorr-ntiono of the nr.rcnt hy^rr 

(: 4, p» 37 ; -.• 5, p. 38 ) £^rc reconstruct. 

sulp 'Ubbtitac-L, it 111 be found 

of CwAiJ-uA'—utJ-on i (i'ig. 11) iii tnc ^ 

decon-S-yl compounds woul-- 1 r-^ .-.-'f very 

dihedral an;, lo conflict

ith the

coanterp:rt 

x^ |}±,4,C]—

owin^ to a 

-tlie rin:--f^;ion. 

Similarly the coni'o motion of _tr&ns-4-t-butylcyclohe^yl 

compounds corresponding to ii involves the adoption of an

onfLvourable «t» u-wiw^. oy tu« c-Duoyi group.

H

H

H

TsO 

H

H H

,. •

first to point out the possibility of (ii) 14 .
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5OA

Conformation 
of OTs

OA« 
H i

CD
H OAic&ctr"'
H cb"OA'
^^S1

^3A< H
CD

H db ]
H

C^J
H

CO
CO
Alcohols 
defines

Retention
Inversion

H?T'

CD
H

a

1-10 

0-68

7-45

1-26

32-4

57-6

0-1 

1-6

QTs 
H J

CD^•^X:^^/^
H

e

31-35 

15-25

0-41

0 52

0-35

3.82

10.6

27.6

10-1

0-9

0-5

erf'
^xfvx'

H

a

0-36(5) 

0-02

4-03

7-80

0-09(5)

59-1

26-1

0-60

0-55

0-15 

0-5

ctr
H

e

33-3

2-17

40-2

23.7

0-09

0-47

0-55 

0-07

Table 6. Total analyses of the products of the acetolyses 

of trans-decalyl toluene-^-sulphonates. These are 

averaged and normalised results . See Experimental 

Section, table 1, p.9?A.
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I.e

Hdb~
H

cb
H

% yields from table 4 .d5s ccr0*
XxN^X \^^

H H

0-52 7-80 

0-41 4-03

3-82 59-1

Relative yields .

H H

1 1

0-8 0.5

7.4 7-5

f3 -
via



"1
33

U
l 9

I * c

en
 

o
o o

r S3

C

»-•
• cs

cr
 

& Z
-J 'p
* D> i

c*

f b

e*
 

H«

C I

U1
 

TO
c

c. f- r

4» !'•-
»

f,
.!

. 

I
.

V
 
» r- (D

o



52 A

4-18- -71-6

21-2

-OT«

OTj

33-3

2-17

Pip. IS. Acetolyses of equatorial toluene-^-sulphonates at 
100° . Underlined fip-ures refer to yields of olefines; 
the others refer to yields of acetates.

4-O3

OT:

Fig. 13. Acetolyees of axial at 100°

14* 1,3 shift of axial trans-0-decalvl toluene-p-
sulphonates•



_ o., •- • .. ti tu ti on—r»ro •: :

- _ _ •• j[4,4,C]

: .e were :" tly attributed to the

fn,25, ...~. "k results' obt

c. ^ction e-re i: . 1 in thi. "s, .* by-pro

v,

pot...-_ . ... . -. w Yon the s-Aperi -"~'r-tal results

( . ,, P.99B) it i, .. ,. . . , . . :. -. ' .- .

L ' • .tal scatter. -e is © ... .t
t -r iiici .. in ^life ct- ' tion of <
increase? the -r.ount of retention (or reerr ,t);

the c.- t is not seen -dth lit-Ma-i • sodium. .

e -tii the c: L: .- .;r ( tran^- . ,-tlr .,-*[4,4 t C1-
«M«MMIPM«W*WM«- w^*«^>~. a-. <•«*»• ' • W * J

d -3-ol) r. " J; in the o; te

i*iJw»u^..« .'.M© wi*<^c'fc v*v-i> i^ui'j. j.Cj.c.^* wu.^ «1 to 
^ cc -inon '"i .tl

p. 56
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54 A

Re act ant

x

Temperature ( ° )

OAcH '

CD
H OAtH VMtcfcc±rv
H

V OAc.CO
OAc

CD
H

Hoo
H H

CD
H

00
00

Alcohols
Olefines

Ketention
Inversion

hi

rrMeXT
100

0-365

0-02

4.03

7-80

0-09.
D

59-1

26-1

0-60

0 55

0-15

0.5

rrNq£J
ICO

0 36

3 60

9-13

0-20

56.8

28*55

0-56

0.82

0.15

0.4

^^ C Jj->.

XT
25

4-03

11-07

58.9

26-3

0 82

0 30

0.18

0-4

x^^'^^lx^^Vw-** vJoA

^S^t^sX^

H

rrMe
&

100

•33-3

2*17

40.2

23-7

0-09

0.47

C-55

0*07

NO2

&
100

27-9

1-50

43-0

24.3

0.37

0-90

042

0.07

NO2

XT
25

32.4

2-90

41 2

22-1

0.38

0-94

0-54

0.09

Table 8.
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56 A

Starting
Material

i_joo^
H

cb"
H

f Of
Reaction

78-6

91-9

97-8

40-3

63-0

77*5

f of
DecOiBs in
Sulphonate

2-48

6.08

7-32

0.68

0.86

0-83

Contribution
of DecCps to

Product-formation

0 5

0-5

0-15

0-2

0-35

0 2

Table 9. Sulphonate-exchange . Figures in the last column 

are arrived at "by multiplying the percentage of DecO(3s 

by the prorortion of unreacted

Starting 
Material

Ion-pairs
Retained/Rearranged 

Products.

Found Calculated

edecOTs 2-17

-> 0.04 f

aDecOTs

g. 15. Possible contribution of sulphonate-exchange 

to "retained/rearranged" products.
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6OA

Reference

Solvent

Base

ox

CD
CD

H QXH

CD
H H 0)f

Cu^s^^s
H

CO
CO

H
CD

H

COXX)

1 2

Huckel111

OT

CD
H

MeOH

CaC03

10

8

82

0-1

OT

CD
H

Me OH

CaCOs

22

2

18

57

1

0-32

3 4

The thesis .
H°T

CD
H

HOAc

KOAc

7-45

1-10

0-68

57-6

32-4

1.26

1.78

ODNB

CDH
HOAc

KOAc

0-24

42.4

27-2

1-56

Tahle 1.1 > DNB = 3,5-dinitrobenzoate . The yields in

column 4 are not normalised; their low total (70-2 

could "be due to the formation of the less reactive 

secondary decalyl dinitro"benzoates .
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6lA

Ratio of
THP:TsOH

<?c of THF

OAc

OD
H OAc

00
j^^^X^V.

H OAc 
41c5dcxOAt

HcopAc
H

Other M a.cetate"

K

cp
00

oo
Total acetate

Total olefine

TOTAL
__ ______ ___ _ ————— ———— (

0

0

0-10 

0.97

0-87

0-59

29.9

21-9

0.07

2.15

3-64

1-86

10-73

54.2

18.3

72-5

Isl

0«8

0*06 

0-00

0.82

42.6

12-2

4-95

8-20

1.64

13-42

55-7

28-2

83-9

5:1

4

0-03 

0-09(5)

0-22(5)

21-5

3.78

10-2

48-2

1-36

1-59

25-6

60-2

85-8

Table 12. See p. 61 for explanation.



r^
*

C

*~
,i

£T O

C t f 1" r r c r t- e 
^

* 
*

f; ^ ( t- - tr- Y
-

*

\ C. t J *»
 - •w

- < f •• / » f •

*"
* 

.N
 

C *. 
• .'.'

t
"*»

c*
 

;-i
O

 
0> D

r 
«* H

- 
I 

0
 

*1
C3

 
f: h

<»
**

%
• 

C
 :

i „
. 

r 
"

H
' 

c*
1 

'
''H

o
C:

3 
*"

i 
'• 

;.
W

 
^

P»
 

r**
 

f

?
tr

 
i'

(!>
 

•' 
(t r

-.,
v»

 
jT 

• 
»•

!
^
'' f" I-
J

b
^
4
 

- 
^
"
^

*
"^

 
• 

?• 1

r*
 

c C
H

* 
'J

. »
 

j-(
I 

*••
>:

*•
 • C" c

•*
"•

• 
' 
r

i 
D rt •'• , 

*

i 
:> 

t
* 

r 3
 

*" i'
*•< 

c
C5

 
^"

i 
©

 
l~

*
**5

 
^r

 
f^

P
 

f-
 

*4
^
 

j-f
' 

|-«
J 

<i
^

p,
 

cr
 

c*
a 

H-
 

ci,
i**^

 
ni 

©
j^

~
i 

*^
J
 

f
 •

••
 

*"S
 

O
!**

* 
W

b 
p. f-

:•?
 

f. c
"')

*^~
*

K.
'

F* w
"

' 
K

-
; 

c';
' 

^
t

!.' 
|-

 
fl
-

C
 

£T
J3

 
©

,

c 
.• 

r 
'•

t 
•

! 1 f i »»
-»

;> 
c- 

*
t 

•
f"*

i 
r

r^
H

H
O

C
 

'

h 
O

IP
 

r
•
 

C
 

c
*

L 
»3

*
i 

r 
©

t-
t-'

 
r 

' "'
C*

3 
*'

^
x

f
v

* o 
W

^ 
,-.

-, 
:..

. r
 

* 
a 

^
 

r 
"
 

?

!-
*• 3"

7 o

s 
;> 

) 
I 

:-^
 

-i
n

to Ln

ri-
 

C

(D
(D

o



.40



WIDTH

•n

the

f A ^ -H-
'. 1 * 'W * T, . >

.15

=• ,...-.0 - 20n,
•* • 

s

X *.-

H

"ii ,.„ O
1. - » O *

. .. V .- > 9

f- . 115.

Campbell



65.

(,.,, Value,, .,;ro!f»

rhc

otic re .. • : • if 

a i*aiu'o ^ ^"it- aii*w*i-;iit w*i'rfj.j.-uii-*ui*u- of

proton'- r'7*e "sjaoot^* out" owin. to the fle::in-~ of the 

molecule. In the rigid trc-nG-decalin molecule the bind is 

bronc and there are two ;:iain features, probably due to the 

ec.uctorial lal protons* As can be i £it> 4,

p *66A 3 the sc^iv ^enerc.j. ,.L. U^...UA v^u^v; .^ ̂ i ^oae 

dec" 1 M«*

In fi^s. 5 and 6 f ; .66A4B- ^ nu - ,;ctra of 

tr-ru^-clec^lyl derivatives ai^e reproduced . It con be seen

narrower and the two inoin ^^ tarei> oT the r" ion ore less 

t. in the c re the sub^tituent is

perhaps the v_ ^nli£f;tion h^c som® II^itod 

application in identifyin,; decelyl compounds.

aiiia^ . .. .^tituent ^tr.itorts the ^- otona in the rin,. and 

reduces the dii ice betv.\ ocuatorisl -n axial positions.
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OH————————— V-T1 ——————————— — - —————

kxLJ
Ul icb

ctr
H H

f^^^^Y' >

H

(t>) xv^HYCj
(ID) r^^r"^

«°«rfl (=)
H'^L JL r

*"v 1^ U
^^^ 1 1111 1 X-H0xp (4)
^x-svLx'^-N1. .*~)W^

^>x^-\Xx^
H riry°Ac

^cb0"
cb0"*

Hcb"OH

Ho. I

1

2

3

4

5

6

7,8

9,10

11

12

13

14

15

^

a

e

a

e

a

e

a

e_

a

it ' "" 
eea

C *p *8 •

183

221

216

242

202
202 (e)

237
236 (e)

! 279

305

187

211

213
i

(a)

180

240

200

240

200

240

Line-
Width

40

15

45

19

36
22(f)

18
7 (f)

41

19

39

15

42

-
T

6-95

6-41

5-86

6.63

6.04

5-34

4-92

6-88

6«49

6-45

(*a- Te )

0«63

0-55

0-39

°' 43 (g)

0-54 (g)

0-42

Tafole 1 > See p. 64 for key. X = conformation of H gem to 0
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40 Me ./sec • 
external reference .

as

5-85 RP.M.

CfD
H

40 He./ sec. 
reference.

RP.M.

H "

CD
H

TMS

OH ^

00

TMS

o^-

H
OD

H

TMS

OD

H

Fig. 4.

5.

TM6

-C - 6-O A.,

HCD"015
H



66

t = 632 TMS

t, = 4.-S

TMS

L Cfcr°"
H

t- 6-O

X

TMS

CfcrOMe

TMS

H

Tdo-
H

F!G. 6.
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t C î'. r

: 
»

• 
'i

f f € t-

K
r;

f
 

C

CD

H
r*

-
c fc

fl>
 >

a O

o
i f.

c fj c >-
: 

V
- e

i,
. I



UC2



O P

o

cn

cr H
»

i t

t.

H
*

c

t- (f C
 

* t, r. c c t- {- 8- t i'- c f-

> 3

C'
 -' ^
 

K

5
 

'^
^ 

T
\ 

H
 

'
(t>

 
O >r

rf=
v r 

t* O
1 

D C5
S

 
•*

"
n

 
•

o 
«*

v^
>

•• 
-1

^ 
. 

^
 

ir- c*
t- 

-•
r'
l

,*
t

Q
 

P c* {T O O Ĵ-
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f t tillato (60 t>) In €
\vith £-""

U ,^ petroleum (boilin- ronc;e 6C - 80°).

crop (EG ,.*) v;ao

n

of ounaphthel
in •" ..- i.-i-t

(5C :3l,

tare:

40

'ter 4 ore

a in a ,

\ after

"\ - -uct (ii? c,«/ -i

colurtn (X c-.} ^o yicl:-'. -Iccrlin (4.0 u ./, ^.p
..«,- 1 .- "» - M r< e; - > v, .,-, t '- -, 7rfl Z.-V/-J. *„ \ j. 4 » • *.j * ' J -J • -J * U • •" fW>

i a

tara.

a *

F.

lolc -tfrc o

. / i."11 1

to I:

::t

' the above rii-ture of 

o. .* solution of the decalolc

!iy of the p-j.^^o 

olution -i, i ht petrol

pO u - i Oij.c -- . «G (

"..} in .vDtor (ICC nil*).

ob -d in the u

OVGP Q

^ ^^ ciystallino • rtone
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(11, .0 ,), n.p, £9°. ::eczvst:

(27C %>), ai,

of e t. . Ic (SCO ra/> 

:.lo[4 f 4 f Cj i-S-c
* n

a, p. 33°),

t rm-3*tranc~ ~ v olot4 a .

woo dissolved lii
(90 :n .; iuss ( "ire, 13 ^« 

; ...-., to the above solution. 

,. (5CI, io.l») ed aii^.;

ill the

lualna

, 11*35 

.thonol 

tirrir-. , over

«•

petroleua

Ion

; startii, 

(4,65 ; ,,}

(4,5 ^>) 
re

ith
Fui'thcr

(Daubcn et

-.-ii^ *• tr ;ui IL «* •:• .1 cy c i o 4 « 4 ,
T *^""^aote

",ion

c -

oi L

13:tore or v "• 1
. . _._• . a / O«v" , :. GX-b—VJ \ «**/>. .u. , > _*' I OS*

contain

?;• (en, IC.'.l.

a

n

**\ot the product

* 1.



For the :. ytxc. it,

aromatic compounds, 
by &Qs-Ii , . . .
packed ivith

86)

1-1 on
of nit

wac

p

tO

(
!••

to cc

l»./8Q. M )« I

;. •• nation* r>y 

Cae *,, previous 

n IGSL;. tlian o*

al to r 'r»

/ticsl

ih) 6u^* 
t.hn other*

In each case the :.in (Iraiio 1<» _.•; .cie 1.14 .)
" • in c.' " : tetraclil, 3 sl.)» x (GG--G

h the
f?t for 20 hi .*aah«d with

.,n c.: ( •).

s of the

2
chromatography 

on p»96 5*
'.ive retentio

clo [4 9 4 , G ]decen~l~ol

eloL4,4,c] .. n- 

44 J • n-

»••••. 41

ol lOC

cio-Dl cycle F - J 56
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The resiaue was stirreu -itu ac.ueou pcro:;.ide

.,• .. .tinued

for SO auin. at

(20

tare iu the usual way (via ether). 

Distillation of the products, through a Dufto:,

afforded an oil (~.^o e>), b.p« 7^ - 7t°/G.uy

h crystal^ -eparatod r' i t 0

. ..s drained off and -t.r.V? is- tton from li h

ie
**\

-bicivclo[4 !> 4 > Clc
_ - .>.-• ^-^^^,-fc,---«*^s?c-fc^r.;-«*— ̂ lii.—.a^Rc.T-^--^*- - -offmaiUHUilLUMW-i_

"• C

jl et *

(5C1 },*

The

alution ;*;i

' na 
a af for <*'--" v ^-

deret.,

,olution ^.ffor^ed soli :.";•. { '.. i 

rccrystallisatiou from li.L.iit petrolc. . (. 

yielded trn.uj'"ticjclo [^a.4j t _J ^GC..: .-l-ol (370

* 53° (Huckel &t cd* Oive^° m,p. 5^'A) ). Turthcr Ciu uj.

ith li^iit petrol^,: . afforded :~;orc- r " the cis isomer (1.93 ^
r^T«n« 63 .

its of the^e two i were

r^cction "T- 

5C°)» I :,ific^t

; by the i ,ed 

lution in ccxbon tv.

on .^

,'ption spectra o

ne b

alcohol

the



region 3£G - 1C j tre

, 07C-,
,,, r WHV *

Eolations o: , ..lon-ni

were injt '-,0

elated (co« 5

The r^^aiUw 

in each cc.ae,

i* » QA *

.crr-

.:iic

the

a the reaction of t

".by the retention time oT

r&iatlve

The poekf* we.,,

o

ideiitified Tor the

- (t ,
X w> JL

30}

for

in nnrhon tttr-.^

decaiol

ci.- ,.lcoi-iol

nr»

to be cue to

.. -Ji'ther x'u;.;cti^a ae,; tio:»w^ 01; p* 8 j ..... 

demons tr eta" ^^- :atlon of trons«»ci3~bic.yclo[--.« ... 

3-o 1 an^er the c- -..,-, j of the re ctij;:, . . .

as the e "••. tical roris" o: /.t the

o were civ eel

in

dred as a *:;., -..-r : " (p. 24 .*
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77.

(Found: C, 78.P;

• v..

An i -le (300 %,,) con:, . . j a ; . . . v- 

'! of low Molecular w- t (L-: " -C test :

.2 trie 0«^-iiq«tia c*a'v..;;ctc ;; pec<: on 

t ic-or retention tine than the main poak), 

, . . to be this cc p . : t b«p. 95°/ir T*TU, - obtained 

by p the pr^viouc. i. :,th a ^elation of

[4 > 4 > w ] v*v -i-ol io*4y v._») in di1^ "

<.4t- <d •• i. • . ,i. 0 j * ' ... .- «. L.-- •- '«•' U-^' ». .« w .J- • - U V W « •-« -iiU. * ,'

inn (40 ,:•) ."ere r.mr-.. . v , ., * 'he ^r"-nlo

. .. r-_ nu<. . ..c re :e si . (p. 62).

0 c t cn-l--l .- t.at.o *

the fr * ^

., , a» Octaii—l-ol (above, . ., s . e 

(44 -1.) r " t. (1,, . c ; -t ot 18" .."or ll»

cot. . , - ,., ., b.p. SQ/11 :n. 5 : -, ' 1.^160 {! T r:tc!.



Tolue. , „ - :;~su!?>h0nat'.....

tlonc, o

V —

for. i Mr. ''\ r ̂
• ff<• -,*»

•i)

via

... result

Tic , of

Toluene-^- 
sulphonate

trans-cis- 
BicycloT4,4,Ol 
decan-2-yl

trans-trans-
Eicyclol4,4,0 | 
decan-2-yl

trans-trans-
Bicyclb"l"4,4,0 ! 
decan-3-yl

trans-cis- 
Bicyclo[4»4,0 |
decan-3-yl

Reaction 
time (hr . )

48

24

48

24

Yield
00

41

74

30

69

H.p. 
(°)

70-70.5

97-98

110

62-5-63

M . p . 
Horitani et al. S8"~

70-71

97*98

110-111

62.5-63
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•»*»• . O •• «v*' .»-- Vx,. ^=- - y'j^ -i ;"l^.:J:"^'._' i . :vr! ^* ]

Thio u wsi} p. a r

\J -^ >vjL i-'-i. W •- Uj.' J. V (.-* i. - i" l.i.— A

ovaii^ic

JLw; •

The usua wj, on a

~e scale.

aole) wes purl.;xcd via tae bi^uip '. 

uio^juj-^wiw^. i,. u**.i^tiori of the .^ro^uct yiol^ed 1- 

cycl-. -1 (54.1 .., 94>i) 9 b.p, 74.3°/2C a-rs. , -%n. 29 -

Cole* 

report

i Of a

ubstance •*• aid *

..e

74«C; H t

chl..

:>Uo pent

tctrachlori '

&ced

of ori

>etrolc'.; = (belli; e Ct - !3C C> }

in the

,1

•) e

hr. ct 13 by
'1 " : ; ct

..til



COiii* t 

"5 «r,_<~ • W**^

C, 55.7;

c is~

Uie

cloL4»4.l]c

[4, .,. ]

10 the c-.

> /-clinitro-

«) Oiid iv/x-i.- i.iie (25 nl«) ^

iir., '.;j

. -e (i;ee previous cection) had occuri-c ".

ru.ture of.

-yl 3,5-dinitrobensoate (0»31 ^. 

!I 5*8.

:-up

tr,'-ns-cie---icYc

u~puthalcne-P~su.lp.hany:1 ehlori .•- '-..-.*!.,

———— i ——

-...- ,.)

) and 

-.7 ere

^ in r^vriciino (20 :n 

. 'Tie p- - 

usual • The e".,

13° for £4 i

on

via ether in t:^

"ution Uoilou activated

> rocr ••'•-t r to constant

to yield jirans-cis -Io[4 f 4,--: J

T; 7.4,
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' i tro benzene*p«*fc>.ulpjicnyl_ chlorirle •

f J. L . J*i. - -. ••-
'* W Srf w' •• ---i-vL W *-J 4c-iW

-.centrated
ic , ,. •) and t, ..ion '.v^ cooled to

.ion o~ ite 

(containin^, 17»'"~ ^ .^5 niole c It) v:cs 

added, with ctirrin^, lu the above o^~ at ion. 'nhc _w»ultm0 

solutior *~^3 added to a stirred solution ^, apric chloride 

a: ^ -. .. (4... .. _., ,,.25 ;i*ole) in :. -...c oci-a (210 al.} ..ich 

hod boon satu .,th t . „ " * : 

p. ..':t v.1 :.... r ' .ljL«eG x*ro3i a iai:.ture Ox e and 

lii/ht peti^oleum, boiling ran^e 4C- - t/"% t- ^-ield 

r-itrc

i.

«£»>

^t ^ 

. tft W-.— w' I

!,^<""ii*t T ^^''T ,"% •}'>•* ' <•*. f •''• *7O)
?"*V,jtAj_ ,/ . u: -t. C^-iJLlJI. — ..fc. ',, . . 0 J •' - . / J •« •• • •" 

* -^b {'-f V f~' <**v • 'i '^* \.... .,a.ve :a.p. 79 - .0 ).
MMVC *** *

* ft "•* 3 ^ J '-wi *^ ^ ""- ̂ "** ; -*^""ij — --•to >». ' rw ^v -»i«* vw-"*- - *""*» ^ ***•*-. wA..*-Tn02!lci o OO *

. , _ . j — • ... /«-«.-•• T 1 .«. \1 s * "^ <^^"*- 4lte ( ! '' e> ' 1 (; £} K <- * '• ! f* J1, U» • . i>^*u«> ^. Vii.-^. . V \trf.i • • A . ^ J.VJ J
*i— * • *

pyridine (10 ale) r?ei -t 13° for 19 hr. "

fol-c G nit.

- 30°, to constant me!..., «*^« Tom
tnc *^-c*^^"i> tr^ .„ . :. ::. ott'^inof!

~> , .L /lX »••_________________________;_"•" •';*______ ________ tO \X« 0 S ;



, (J.I

(1.1. „*, ;, .p. ICC.;; ( ...dj C, 57.7; !! f C.l
/^ • • ' " f •u- . .0,

A solu of trcgiL^Cis^bic^elo [4,4 S C ] . n-E 

g«) ,. - .'. .1, 1.00 -•») ir» acetic

-*P rV-t~ ** ui.-w*<-u.,i In the 

usual V;LV » -„. ~rtcr t-?. n latlon trons^ciG^bicyclo [4,4, C]- 

d:. -C-y- - - -^ (l.CS), b*p. 71°/C.2 ni:;u, ..^ ... . ..

b.p. 11GV9 .-aa., ni^* S 1.4' :.

a , . of
,^ (1 ..) end sul ic c-. (7C

(tOtiU VOlli .'.O 11.) "'OS pr ". - •

up i

' ir: colut" (-'.. • « , . • .•% ever n rstriod of

to a t ___ -

ol (U0.8 .. . 3 r/ -Jle) r (1
...... * '*** c- — • ••«.-..;- -, , 4»
i.LLiV.41 '• '-»-• .. W** W -4.*«.» u*. 1

' ; ^--* ; to



^ " * " :>r^.4«c• ' 9 J L '- f * I v e

,1- ^T?^ /"» •
..,' • <..-» .i.-L * / -'„ '-: • '-> 0

c 13-~ia/cloL ,- t

«J <i. C *«J«*v« - -~4» toi .»

acid (I1-, ..-.. ^cter (tot-- w^u.^ uv^ .11 •) .,LJ 
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Table 1.



Starting 
Material

OTi

CO .
H

H OTt
^^Ss Lx^SsN^

H N

cfcr
H

N

cb-
H

• fi

OH

H
0.64

M °H
XSLA. ^Jl HO H HO OHOp O7 CD" CD

M

1-04

0-68

16.3

15-8

15-25

0-034

<0-01

0-018

1-10

33.9

H H

0-46 0-57

32-1 0-41 0-53

31-35 0-41 0-52

0-35 3-57

0-355

0-365

7-91

4-28

4-03

33-2
•

-

33.3

7-32

7-80

2-31

2-17

H
CO

7-06

54*1 

7-45 57-1

0.40

0-345

10-6

0-35 10-1

0-088 '. '

0-097

0-095

CO

30-7 

32-4

29.0

27-6

0-54 0-59

0-55

0.47

0-60

0-09

Hot suspected

0.47 0>09

IT = Results averaged and/or normalised-

A = Analysis of acetates without markers

cb
H

1-20 

1.26

11*8

10-6

25-5

26-1

24-1

22-2

23-7

H

CC3"

4.02

3-82

57-6

59-1

41-1

37-6

40*2

TOTAL

94-7

100

106-5

104-0

ICO

96-18

96-28

ICO

lOt-3

100-91

100
4

TOTAL 
ALCOHOL

8-74

9-22

51-6

49-2

47-9

11-95

12-05

13-3

35.5

35.5

TOTAL 
OLE FINE

86-0 

90-8

54-8

52-1

84.2

86-35

65-8

67.4

64*5

RETENTION
INVERSION

1-64

1-64

0-48

0-49

0-485

0«451

0-585)

A 0 525J

0-520

0-0695

B 0-0652l

A 0-0635j

0.0661

B = Analysis of alcohols without markers.
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Average

OH

OD
H

0-24

0»24

00
25»7

28-7

27.2

00
41.4

43-4

42-4

Total

67.3

72-1

69.8

Table 2• Yields of produete from the acetolysis 
of cij^-bicyclo r4,4,C ldecan-1-ol.

Yields of olefine were measured with the integrator
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c±r°:
H 100*

V

cfcr-
H 250

V

! ^-N|X^.--ON«
i 1 1 ]; \xK^

i 14 fl

100«

V

i xvS^v--ON$CT J^*^s

OHdb
0 32

0-36

H HOCCr
H

3.20

3.60

3*29

3.53

4-07

26.1

27«9

87.6

i rt i
250 ;

''

H 72*4

of
H

8»12

9-13

8-72

10-0

11. C7

1-4O

1.50

2.47

2.9O

OHCD
H

0-18

0-20

CO

1
0-73

0>82

i 
0.25

0-30

1
0.97

1
0.84

0.90

I

po
i

0-50

0 56

i 
0-70

0-82

i
0-38

1
0-3E

0.37

i

f

H ; H

CD CO
H *

i ' i
25-4 50« 4

i

!.

28.!* 56-8
1,——————— T ———

1 1 
20-C i 49.8

i i

24. S 58 '9
———— 1

%

1 i'

Total
TOTAL ole- 

fine

Total 
alc­ 
ohol

———————— T 
^etention
Inversion

i i————— 1 —————

88.95 77-13
i

100

86*6 '

86-71

71.34

86-3 :

100

24.2 40 '9 93'85
1 *

24. G 40*2

1
26-3 43 '°

i 93.49
i

100

1 i

84-9

11 '82
!

13-3

————— \- 
12.01

13.53

15-10

27.50

66*35

65 .99 '
,

70.58 29*42

j 30.7

1.00 0-37 18-1 S4 - 9 84 * 4 64.4
1 ; 1 1 i i ' '

0-59 OC271 19 6 36 ' 3 85 '8 55 8 '

0.94; 0.3^ 22-1 41 ' 2 100 64-7 35-3
1
i .

0*39

0-40

0-35

0.37

———————— - — 

0-054

- \,

0-079 A 

0-066

0-090

1

*
->H^^

I JU

H
0

0-46

0-44

i

i

A = analysis of acetates without marker. 

c ~ analysis of defines without marVer. 

H norrualised and averaged results.
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Li"

Ha*

^

Cs*

M

0-01 
0-05 
0-15 
0-45

0-05 
0-15

0.05 
0.15

0-05 
0.15

trans-cis epimer

Al A2 Bl B2 Mean

6-65 5.62 5-86 5.67 5-95 
6-86 7-57 7.20 6-73 7.59 
7-85 6.42 6«64 7.30 7-05 
6-62 6-32 6»~54 6-69 6-54

7.01 7-55 8-19 6-72 7.42 
7-59 7-59 6-89 E-50 7-39

6-02 5>92 5-90 7-88 6-40 
7-05 6-89 7-76 8-06 7-69

6-08 6.18 6-78 7-24 6.57 
8-42 7-44 7-12 7-24 7-55

trans -trans epimer

Al A2 Bl B2 Mean

93.4 94.4 94.2 94-2 94.1 
93-1 92-4 90-8 93-3 92-4 
92.1 93-6 93.4 92-6 92-9 
93-4 93.8 93-3 93-3 93-5

92-8 92-3 91-7 93.2 92-5 
92.4 95-5 93.2 93*8 91-0

94-7 94-1 94-4 96-4 94.9 
92.2 92-2 93.0 92. 0 92-4

93.8 93-7 93-4 92-8 93.4 
91-7 92-5 92.8 92-8 92-5

RATIO

0.063 
0-082 
0-076 
0-070

0-080 
0-081

0-068 
0-083

0-070 
0.082

Table 4. Acetolysis of trans-cis-Mcyclo [4,4,0 Idecan-3-yl

toluene-^-sulphonate. 

M = molarity of metal acetate.

Al and A2 are separate injections of the same sample; A and B 

are separate solutions. The ratio is the ratio of 

(retention/inversion).

M trans-trans epimer trans-cis epimer RATIO

Al A2 Bl B2 Mean

0-03 
0.15

32-4 32-9 35-0 32.0 33-0 
31-6 30-8 31-9 31-7 31.5

Al A2 Bl B2 Mean

67.6 67.1 65-0 67-6 66.8 0-494 
68-4 69«2 68.1 68.3 68.5,0-tt63

Table 5* Acetolysis of trans- trans -M cyclo [4,4,0 Idecan- 3-yl

toluene-^-sulphonate . 

The conventions are as in tat>le 4.
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the

Of te t

r.-

(see

in 

-.re th© •?. reaction) v^erc colculatc'1 °r^-H those figures

trans-firans-
Bicyclo 14,4,0 |- 
decan-3-yl 
toluene-p- 
sulphonate

trans-cis-
Bicyclo[4,4,0 |- 
decan-3-yl 
toluene-p- 
sulTlionate

Time 
(min. )

10 

20 

40

10 

20 

40

# reaction

78-6 

91-9 

97-8

40.3 

63 0 

77-5

Ratio naph thai ene-p- 
sulphonate to total 
sulphonate (#)

2-48 

6-08 

7-32

0-676 

0-863 

0.830

e

To 1 ae~:c«»D <»^

ioter

O ..

acid, "it

ith

osilion was 

by

tic

>
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(p.93)*
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Table 7.



OH OH \4 :

0«14 1-19 1.01

HOHB (0.06 0-70 0.86

\0-10 1.02 1 0.75
1

Average C.10 0-97 0-87

0-05 0*00 0.86
Squlmolar 

(0.07 0 00 0«80

0*00 0-805
TeO-I

Average 0-06 0*00 0*32
1 :

HV Hcb
H

0-84

0.34

0-58

H HOay
H

———
31-6

27.4

30-2

0-59 29.8

H HOCD'"
H -

23-1

-otal Total f^v~^P*

Otlhr 
Alcohol

0 08

20-8 0-06

21*8 (a)

alcoh­ 
ols

,
H H

: 57.95 , 2-15

50 '215

C4.45
i

21.9 0 07 54 ' 2

O.OO 43 3 11 7

0-00 40-8

0-00 42-6

5 x molar 0.03 0«10 0 22 0-00 21-4
I

XS over 0-03 0-09 0-23 0«OO 21.5
: i i

Tgqg i i

13.7

0-00

c.oo

-

12.2 0.00

"5.61

3 98

o.oo
o.oo

Average 0.03 0.095 C.225 O.OG 21-45 3-78 C-00

55-9

55-4

25.26

25.88

25-6

3-64 1-86

I

^-VN ole 
fjlj fines

10-73 18.38

4-94 8.20 L64 13-42

i

10-12 48-2 L36 1.59

1

TOTAL

76-3

68.8

72.8

»£J
C£r°H

1.37
1.32
1.32

1 27 A

72-6 1.34

28.21 84-1 3-72

85.5

83 8

60-19 85i7

86.1

88*9

2*98

2.96 A

3-22

4-76

5.45

5.55 A

5.25

A - Analysis of acetates without marker.

B - Partial analysis on short column to check the
absence (less than 0*01 f) of cie bicycle [4,4,0*1- 
decan-1-ol.

(a) - This peak is between trans-trans-bicycle[4,4,0]- 
decan- 2- and 3- ols. Tt coulti »ot be seen 
in this analysis which was on a 2 in. column.
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