
�

���

�

���������	
����������


�

�

�

�

�

�


�
��������
�������
�����
��������
���
���
���������
��
�����������

�

�������
��
�����
���
����
��
����
�



�

������	�
��������	����������
���������
������������������������	����
����� ��!"�
����
������#������

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�������������������������������������������������
$�������%���
�����	�����&���'�())���* �))�+)�,!-�.�/'�())���* �))�)"�,�-��01�
�'�2���3%���%��	����
����.��



�

��!
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Dithiocarbonic acid (3-chloro-2-oxo-propyl) ester e thyl ester (1). 
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C6H9ClO2S2
Exact Mass: 211,97
Mol. Wt.: 212,72

�

�

4�����	
����.��
	�
�������
����
���0�	�����	���%�	���
�1����	�A+�"����);�11��D�
��5�	���A);�1�D�5���

������� 	�� ;<�� ��.���� ���5� ���
	
��� �.� .
���� %�5������ ��11���
��� ��)0�
���������	���� A)�"� ��� );�

11��D���	
��
���5������	
������	�;<��.���)����&�����
��	������5����%���
���	������	�
����5����
��	���

5
	��5�	���AO;�1�D���.����	������
	
����.��	!��A�;;�1�D��4.	���%�������%���	
����	��������
��%�����



�

��)

5��� �/	���	���5
	��5�	��� A��T� �;;�1�D� ���� ��
��� �:��� �����������!��+����1�:��� �.� 	��� ���:��	�

��������������%���������..������%����!�A*�;���� +KD��������
��	������5����
���

�
�7��9��A+;;�972���8��)D'�N�I���+!�A	����I�O�!�72��)�7D��+��+�A���!�7D��+�)��A���!�7D��+�*)�A�����I�O�!�

72��!�7D�%%1�� �)���9��A�;;�972���8��)D'� N�I��)�O� A�7)D�� +!� � A�7!D�� +O� � A�7!D�� O��)� A�7!D��

� ,�O�A�I�D��!�!�"�A�I�D�%%1��L��A���+D'���I�! "O��! , ��! ) ���O)"���)*,���! !���!)!����,;�����)��

�;,�� �10���9�� A�LJ�7)D'��J�� !�)� A97(�� �*7 
),���!�!D�� !�,� A97(�� �*7 

)O���!�!D��7�9�'� .�����

!��� O))�A9(D���*7 
),���!�!�����
����!��� O))��

�

Acetic acid 1-vinyl-hexyl ester (4). 
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C10H18O2
Exact Mass: 170,13
Mol. Wt.: 170,25
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tert-Butyl-(1- tert-butyl-allyloxy)-dimethyl-silane (5). 1 
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C13H28OSi
Exact Mass: 228,19
Mol. Wt.: 228,45
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Acetic acid 1,5-bis-ethoxythiocarbonylsulfanyl-4-ox o-pentyl ester (8a). 

�

O
O

S S

O

SO

S

O

C13H20O5S4
Exact Mass: 384,02
Mol. Wt.: 384,56
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Acetic acid 2,6-bis-ethoxythiocarbonylsulfanyl-5-ox o-hexyl ester (8b). 
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C14H22O5S4
Exact Mass: 398,04
Mol. Wt.: 398,59
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Acetic acid 6-chloro-2-ethoxythiocarbonylsulfanyl-5 -oxo-1-pentyl-hexyl ester (7c). 
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Exact Mass: 382,10
Mol. Wt.: 382,97
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Acetic acid 2,6-bis-ethoxythiocarbonylsulfanyl-5-ox o-1-pentyl-hexyl ester (8c). 
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C19H32O5S4
Exact Mass: 468,11
Mol. Wt.: 468,72
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Dithiocarbonic acid {1-[1-( tert-butyl-dimethyl-silanyloxy)-2,2-dimethyl-propyl]-5- chloro-
4-oxo-pentyl} ester ethyl ester (7d). 
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C19H37ClO3S2Si
Exact Mass: 440,16
Mol. Wt.: 441,17
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Dithiocarbonic acid [6-( tert-butyl-dimethyl-silanyloxy)-5-ethoxythio-carbonyl-s ulfanyl-
7,7-dimethyl-2-oxo-octyl] ester ethyl ester (8d). 
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C22H42O4S4Si
Exact Mass: 526,17
Mol. Wt.: 526,92
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Dithiocarbonic acid [1-( tert-butyl-dimethyl-silanyloxymethyl)-5-chloro-4-oxo-pe ntyl] 
ester ethyl ester (7e). 
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C15H29ClO3S2Si
Exact Mass: 384,10
Mol. Wt.: 385,06
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Preparation of allylic acetates (9) – (12). 
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5-Phenyl-pent-1-en-3-ol. 2 

�

OH

C11H14O
Exact Mass: 162,10
Mol. Wt.: 162,23
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Acetic acid 1-phenethyl-allyl ester (9). 
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O O

C13H16O2
Exact Mass: 204,12
Mol. Wt.: 204,26
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6-Phenyl-hex-1-en-3-ol. 
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OH

C12H16O
Exact Mass: 176,12
Mol. Wt.: 176,25
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Acetic acid 4-phenyl-1-vinyl-butyl ester (10). 
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C14H18O2
Exact Mass: 218,13
Mol. Wt.: 218,29
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4,4-Dimethyl-pent-1-en-3-ol. 3 
�

OH

C7H14O
Exact Mass: 114,10
Mol. Wt.: 114,19
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Acetic acid 1- tert-butyl-allyl ester (11). 
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O O

C9H16O2
Exact Mass: 156,12
Mol. Wt.: 156,22
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Hept-6-ene-1,5-diol. 4 

�

OH

C7H14O2
Exact Mass: 130,10
Mol. Wt.: 130,18
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Acetic acid 5-acetoxy-1-vinyl-pentyl ester (12). 
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C11H18O4
Exact Mass: 214,12
Mol. Wt.: 214,26
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Radical addition - General procedure. 
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Acetic acid 9-acetoxy-2,8-bis-ethoxythiocarbonylsul fanyl-5-oxotetradecyl ester (15a). 
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C24H40O7S4
Exact Mass: 568,17
Mol. Wt.: 568,83
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Acetic acid 9-acetoxy-2,8-bis-ethoxythiocarbonylsul fanyl-5-oxo-11-phenyl-undecyl 
ester (15b). 
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Exact Mass: 602,15
Mol. Wt.: 602,85
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Acetic acid 9-acetoxy-2,8-bis-ethoxythiocarbonylsul fanyl-5-oxo-12-phenyl-dodecyl 
ester (15c). 
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C28H40O7S4
Exact Mass: 616,17
Mol. Wt.: 616,88
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Acetic acid 9-acetoxy-2,8-bis-ethoxythiocarbonylsul fanyl-10,10-dimethyl 5-oxo-
undecyl ester (15d). 
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C23H38O7S4
Exact Mass: 554,15
Mol. Wt.: 554,81
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Acetic acid 9,13-diacetoxy-2,8-bis-ethoxythiocarbon ylsulfanyl-5-oxo tridecyl ester 
(15e). 
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C25H40O9S4
Exact Mass: 612,16
Mol. Wt.: 612,84
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Acetic acid 10-acetoxy-2,8-bis-ethoxythiocarbonylsu lfanyl-5-oxo-1-pentyl-decyl ester 
(15f). 
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C25H42O7S4
Exact Mass: 582,18
Mol. Wt.: 582,86
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Acetic acid 8-acetoxy-2,8-bis-ethoxythiocarbonylsul fanyl-5-oxo-1-pentyl-octyl ester 
(15g). 
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C23H38O7S4
Exact Mass: 554,15
Mol. Wt.: 554,81
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Acetic acid 8-acetoxy-1-(4-acetoxy-butyl)-2,8-bis-e thoxythiocarbonyl sulfanyl-5-oxo-
octyl ester (15h). 
�

O
O

O

O

O

OSS

O

SS

O

O

C24H38O9S4
Exact Mass: 598,14
Mol. Wt.: 598,82
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Dithiocarbonic acid {1-[1-( tert-butyl-dimethyl-silanyloxy)-2,2-dimethyl-propyl]-8, 8-
diethoxy-7-ethoxythiocarbonylsulfanyl-4-oxo-octyl} ester ethyl ester (15i). 
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C29H56O6S4Si
Exact Mass: 656,27
Mol. Wt.: 657,10
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Reduction of bisxanthates 15a-i – General procedure s. 
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Acetic acid 9-acetoxy-5-oxo-tetradecyl ester (16a).  
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C18H32O5
Exact Mass: 328,22
Mol. Wt.: 328,44
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Acetic acid 9-acetoxy-5-oxo-1-phenethyl-nonyl ester  (16b). 
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C21H30O5
Exact Mass: 362,21
Mol. Wt.: 362,46
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Exact Mass: 320,20
Mol. Wt.: 320,42
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Acetic acid 9-acetoxy-5-oxo-1-(3-phenyl-propyl)-non yl ester (16c). 
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C22H32O5
Exact Mass: 376,22
Mol. Wt.: 376,49
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Exact Mass: 334,21
Mol. Wt.: 334,45

�

�
�7��9��A+;;�972���8��)D��1
/	�����.�!%������!%�1'�

�

7 6 5 4 3 2 1 ppm�

�

�

�

�

�



�

��!)

Acetic acid 9-acetoxy-1- tert-butyl-5-oxo-nonyl ester (16d). 
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C17H30O5
Exact Mass: 314,21
Mol. Wt.: 314,42
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Acetic acid 9,13-diacetoxy-5-oxo-tridecyl ester (16 e). 
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C19H32O7
Exact Mass: 372,21
Mol. Wt.: 372,45
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Acetic acid 10-acetoxy-5-oxo-1-pentyl-decyl ester ( 16f). 
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C19H34O5
Exact Mass: 342,24
Mol. Wt.: 342,47
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Acetic acid 8-acetoxy-4-oxo-tridecyl ester (16g). 
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C17H30O5
Exact Mass: 314,21
Mol. Wt.: 314,42
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Acetic acid 8-acetoxy-1-(4-acetoxy-butyl)-5-oxo-oct yl ester (16h). 
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C18H30O7
Exact Mass: 358,20
Mol. Wt.: 358,43
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9-(tert-Butyl-dimethyl-silanyloxy)-1,1-diethoxy-10,10-dime thyl-undecan-5-one (16i). 
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Exact Mass: 416,33
Mol. Wt.: 416,71
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Cyclisation of compounds 16a-i - General procedure.  
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2-Pentyl-1,7-dioxa-spiro[5.5]undecane (17a). 
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O O
C14H26O2
Exact Mass: 226,19
Mol. Wt.: 226,36
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2-Phenethyl-1,7-dioxa-spiro[5.5]undecane (17b). 
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O O

C17H24O2
Exact Mass: 260,18
Mol. Wt.: 260,37
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2-(3-Phenyl-propyl)-1,7-dioxa-spiro[5.5]undecane (1 7c). 
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C18H26O2
Exact Mass: 274,19
Mol. Wt.: 274,40
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2-tert-Butyl-1,7-dioxa-spiro[5.5]undecane (17d). 
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O O
C13H24O2
Exact Mass: 212,18
Mol. Wt.: 212,33
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4-(1,7-Dioxa-spiro[5.5]undec-2-yl)-butan-1-ol (17e) .5 
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C13H24O3
Exact Mass: 228,17
Mol. Wt.: 228,33
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2-Pentyl-1,7-dioxa-spiro[5.6]dodecane (17f). 
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C15H28O2
Exact Mass: 240,21
Mol. Wt.: 240,38
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7-Pentyl-1,6-dioxa-spiro[4.5]decane (17g). 
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O O

C13H24O2
Exact Mass: 212,18
Mol. Wt.: 212,33
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4-(1,6-Dioxa-spiro[4.5]dec-7-yl)-butan-1-ol (17h). 
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C12H22O3
Exact Mass: 214,16
Mol. Wt.: 214,30
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2-tert-Butyl-8-ethoxy-1,7-dioxa-spiro[5.5]undecane (17i).  
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O C15H28O3

Exact Mass: 256,20
Mol. Wt.: 256,38
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6-(tert-Butyl-dimethyl-silanyloxy)-1-chloro-hexan-2-one (1 8). 
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O
Cl Si

C12H25ClO2Si
Exact Mass: 264,13

Mol. Wt.: 264,86
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Dithiocarbonic acid [6-( tert-butyl-dimethyl-silanyloxy)-2-oxo-hexyl] ester ethy l ester 
(19). 
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C15H30O3S2Si
Exact Mass: 350,14
Mol. Wt.: 350,61
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tert-Butyl-dimethyl-(1-vinyl-hexyloxy)-silane (20). 
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C14H30OSi
Exact Mass: 242,21
Mol. Wt.: 242,47
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Dithiocarbonic acid {8-( tert-butyl-dimethyl-silanyloxy)-1-[1-( tert-butyl-dimethyl-
silanyloxy)-hexyl]-4-oxo-octyl} ester ethyl ester ( 21). 
�

O

O
Si

O
Si

SS

O

C29H60O4S2Si2
Exact Mass: 592,35
Mol. Wt.: 593,09
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Dithiocarbonic acid ethyl ester (2-pentyl-1,7-dioxa -spiro[5.5]undec-3-yl) ester (22). 
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C17H30O3S2
Exact Mass: 346,16
Mol. Wt.: 346,55
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3-(4-Nitro-phenylsulfanyl)-2-pentyl-1,7-dioxa-spiro [5.5]undecane (24). 
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C20H29NO4S
Exact Mass: 379,18
Mol. Wt.: 379,51
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2-Pentyl-1,7-dioxa-spiro[5.5]undec-3-ene (26). 
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O O
C14H24O2
Exact Mass: 224,18
Mol. Wt.: 224,34
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3-Bromo-2-pentyl-1,7-dioxa-spiro[5.5]undecane (27).  

�

O O
Br

C14H25BrO2
Exact Mass: 304,10
Mol. Wt.: 305,25
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3-(2,2-Dichloro-vinyl)-2-pentyl-1,7-dioxa-spiro[5.5 ]undecane (28). 
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C16H26Cl2O2
Exact Mass: 320,13
Mol. Wt.: 321,28
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�
Dithiocarbonic acid (3-chloro-2-oxo-propyl) ester e thyl ester (1). 
�

O
S ClO

S

C6H9ClO2S2
Exact Mass: 211,97
Mol. Wt.: 212,72
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ppm (t1)
1.02.03.04.05.06.07.08.0

�
�
�)���9��A�;;�*�972D�

ppm (t1)
50100150200
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Acetic acid 1-vinyl-hexyl ester (4). 
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O O

C10H18O2
Exact Mass: 170,13
Mol. Wt.: 170,25
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Acetic acid 1,5-bis-ethoxythiocarbonylsulfanyl-4-ox o-pentyl ester (8a). 
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C13H20O5S4
Exact Mass: 384,02
Mol. Wt.: 384,56
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Acetic acid 2,6-bis-ethoxythiocarbonylsulfanyl-5-ox o-hexyl ester (8b). 
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C14H22O5S4
Exact Mass: 398,04
Mol. Wt.: 398,59
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Acetic acid 6-chloro-2-ethoxythiocarbonylsulfanyl-5 -oxo-1-pentyl-hexyl ester (7c). 
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Cl
C16H27ClO4S2
Exact Mass: 382,10
Mol. Wt.: 382,97
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Acetic acid 2,6-bis-ethoxythiocarbonylsulfanyl-5-ox o-1-pentyl-hexyl ester (8c). 
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C19H32O5S4
Exact Mass: 468,11
Mol. Wt.: 468,72
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Dithiocarbonic acid {1-[1-( tert-butyl-dimethyl-silanyloxy)-2,2-dimethyl-propyl]-5- chloro-
4-oxo-pentyl} ester ethyl ester (7d). 
�
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O
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O

Cl Si
C19H37ClO3S2Si
Exact Mass: 440,16
Mol. Wt.: 441,17
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Dithiocarbonic acid [6-( tert-butyl-dimethyl-silanyloxy)-5-ethoxythio-carbonyl-s ulfanyl-
7,7-dimethyl-2-oxo-octyl] ester ethyl ester (8d). 
�
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S

C22H42O4S4Si
Exact Mass: 526,17
Mol. Wt.: 526,92
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Dithiocarbonic acid [1-( tert-butyl-dimethyl-silanyloxymethyl)-5-chloro-4-oxo-pe ntyl] 
ester ethyl ester (7e). 
�

O

O
S S

O

Cl Si
C15H29ClO3S2Si
Exact Mass: 384,10
Mol. Wt.: 385,06
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Acetic acid 1-phenethyl-allyl ester (9). 
�

O O

C13H16O2
Exact Mass: 204,12
Mol. Wt.: 204,26

�
�
�7��9��A+;;�972D�

ppm (t1)
1.02.03.04.05.06.07.08.0

�
�
�)���9��A�;;�*�972D�

ppm (t1)
50100150200

�
�
�
�
�
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Acetic acid 4-phenyl-1-vinyl-butyl ester (10). 
�

O O

C14H18O2
Exact Mass: 218,13
Mol. Wt.: 218,29

�
�
�7��9��A+;;�972D�

ppm (t1)
1.02.03.04.05.06.07.08.0

�
�
�)���9��A�;;�*�972D�

ppm (t1)
50100150200

�
�
�
�
�
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Acetic acid 1- tert-butyl-allyl ester (11). 

�

O O

C9H16O2
Exact Mass: 156,12
Mol. Wt.: 156,22

�

�
�7��9��A+;;�972D�

ppm (t1)
1.02.03.04.05.06.07.08.0

�
�
�)���9��A�;;�*�972D�

ppm (t1)
50100150200

�
�
�
�
�
�
�
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Acetic acid 5-acetoxy-1-vinyl-pentyl ester (12). 
�

O O

O

C11H18O4
Exact Mass: 214,12
Mol. Wt.: 214,26

O

�
�
�7��9��A+;;�972D�

ppm (t1)
1.02.03.04.05.06.07.08.0

�
�
�)���9��A�;;�*�972D�

ppm (t1)
50100150200

�
�
�
�
�
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Acetic acid 9-acetoxy-2,8-bis-ethoxythiocarbonylsul fanyl-5-oxotetradecyl ester (15a). 
�

O

O

O

O

O

S

O

S S

O

S

C24H40O7S4
Exact Mass: 568,17
Mol. Wt.: 568,83

�
�
�7��9��A+;;�972D��1
/	�����.��
��	����1����

ppm (t1)
1.02.03.04.05.06.07.08.0
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�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
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Acetic acid 9-acetoxy-2,8-bis-ethoxythiocarbonylsul fanyl-5-oxo-11-phenyl-undecyl 
ester (15b). 
�

O

O

O

O

O

S

O

S S

O

S

C27H38O7S4
Exact Mass: 602,15
Mol. Wt.: 602,85

�
�
�7��9��A+;;�972D��1
/	�����.��
��	����1����

ppm (t1)
1.02.03.04.05.06.07.08.0
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�
�
�
�
�
�
�
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Acetic acid 9-acetoxy-2,8-bis-ethoxythiocarbonylsul fanyl-5-oxo-12-phenyl-dodecyl 
ester (15c). 
�

O

O

O

O

O

S

O

S S

O

S

C28H40O7S4
Exact Mass: 616,17
Mol. Wt.: 616,88

�
�
�7��9��A+;;�972D��1
/	�����.��
��	����1����

ppm (t1)
1.02.03.04.05.06.07.08.0
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�
�
�
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Acetic acid 9-acetoxy-2,8-bis-ethoxythiocarbonylsul fanyl-10,10-dimethyl 5-oxo-
undecyl ester (15d). 
�

O

O

O

O

O

S

O

S S

O

S

C23H38O7S4
Exact Mass: 554,15
Mol. Wt.: 554,81

�
�
�7��9��A+;;�972D��1
/	�����.��
��	����1����

ppm (t1)
1.02.03.04.05.06.07.08.0
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�
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�
�
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Acetic acid 9,13-diacetoxy-2,8-bis-ethoxythiocarbon ylsulfanyl-5-oxo tridecyl ester 
(15e). 
�

O

O

O

O

O

S

O

S S

O

S

O

C25H40O9S4
Exact Mass: 612,16
Mol. Wt.: 612,84

O

�
�
�7��9��A+;;�972D��1
/	�����.��
��	����1����

ppm (t1)
1.02.03.04.05.06.07.08.0
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�
�
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�
�
�
�
�
�
�
�
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Acetic acid 10-acetoxy-2,8-bis-ethoxythiocarbonylsu lfanyl-5-oxo-1-pentyl-decyl ester 
(15f). 
�

O

O

O
O

OS

O

SS S

O

C25H42O7S4
Exact Mass: 582,18
Mol. Wt.: 582,86

�
�
�7��9��A+;;�972D��1
/	�����.��
��	����1����

ppm (t1)
1.02.03.04.05.06.07.08.0
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Acetic acid 8-acetoxy-2,8-bis-ethoxythiocarbonylsul fanyl-5-oxo-1-pentyl-octyl ester 
(15g). 
�

O
O

O

O

OSS

O

SS

O

C23H38O7S4
Exact Mass: 554,15
Mol. Wt.: 554,81

�
�
�7��9��A+;;�972D��1
/	�����.��
��	����1����

ppm (t1)
1.02.03.04.05.06.07.08.0
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Acetic acid 8-acetoxy-1-(4-acetoxy-butyl)-2,8-bis-e thoxythiocarbonyl sulfanyl-5-oxo-
octyl ester (15h). 
�

O
O

O

O

O

OSS

O

SS

O

O

C24H38O9S4
Exact Mass: 598,14
Mol. Wt.: 598,82

�
�
�7��9��A+;;�972D��1
/	�����.��
��	����1����

ppm (t1)
1.02.03.04.05.06.07.08.0
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Dithiocarbonic acid {1-[1-( tert-butyl-dimethyl-silanyloxy)-2,2-dimethyl-propyl]-8, 8-
diethoxy-7-ethoxythiocarbonylsulfanyl-4-oxo-octyl} ester ethyl ester (15i). 
�

O

O
Si

O

O

S S

O

S S

O

C29H56O6S4Si
Exact Mass: 656,27
Mol. Wt.: 657,10

�
�
�7��9��A+;;�972D��1
/	�����.��
��	����1����

ppm (t1)
0.01.02.03.04.05.06.07.0
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Acetic acid 9-acetoxy-5-oxo-tetradecyl ester (16a).  
�

O

O

O

O

O
C18H32O5
Exact Mass: 328,22
Mol. Wt.: 328,44

�
�
�7��9��A+;;�972D�

ppm (t1)
1.02.03.04.05.06.07.08.0

�
�
�)���9��A�;;�*�972D�

ppm (t1)
50100150200
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�
�
�
�
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Acetic acid 9-acetoxy-1- tert-butyl-5-oxo-nonyl ester (16d). 
�

O

OO

O O
C17H30O5
Exact Mass: 314,21
Mol. Wt.: 314,42

�
�
�7��9��A+;;�972D�

ppm (t1)
1.02.03.04.05.06.07.08.0

�
�
�)���9��A�;;�*�972D�

ppm (t1)
50100150200
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�
�
�
�
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Acetic acid 9,13-diacetoxy-5-oxo-tridecyl ester (16 e). 
�

O

O

O

O

O

O

C19H32O7
Exact Mass: 372,21
Mol. Wt.: 372,45

O

�
�
�7��9��A+;;�972D�

ppm (t1)
2.03.04.05.06.07.08.0

�
�
�)���9��A�;;�*�972D�

ppm (t1)
50100150200
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�
�
�
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Acetic acid 10-acetoxy-5-oxo-1-pentyl-decyl ester ( 16f). 
�

O

O

O
O

O

C19H34O5
Exact Mass: 342,24
Mol. Wt.: 342,47

�
�
�7��9��A+;;�972D�

ppm (t1)
1.02.03.04.05.06.07.08.0

�
�
�)���9��A�;;�*�972D�

ppm (t1)
50100150200

�
�
�
�
�
�
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Synthesis of Acetic acid 8-acetoxy-4-oxo-tridecyl e ster (16g). 
�

O
O

O

O

O

C17H30O5
Exact Mass: 314,21
Mol. Wt.: 314,42

�
�
�7��9��A+;;�972D�

ppm (t1)
1.02.03.04.05.06.07.08.0

�
�
�)���9��A�;;�*�972D�

ppm (t1)
50100150200

�
�
�
�
�
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Acetic acid 8-acetoxy-1-(4-acetoxy-butyl)-5-oxo-oct yl ester (16h). 
�

O

O

O

O

O

O

O

C18H30O7
Exact Mass: 358,20
Mol. Wt.: 358,43

�
�
�7��9��A+;;�972D�

ppm (t1)
1.02.03.04.05.06.07.08.0

�
�
�)���9��A�;;�*�972D�

ppm (t1)
50100150200
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�
�
�
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9-(tert-Butyl-dimethyl-silanyloxy)-1,1-diethoxy-10,10-dime thyl-undecan-5-one (16i). 
�

O

O
Si

O

O C23H48O4Si
Exact Mass: 416,33
Mol. Wt.: 416,71

�
�7��9��A+;;�972D�

ppm (t1)
0.01.02.03.04.05.06.07.0

�
�
�)���9��A�;;�*�972D�

ppm (t1)
050100150200
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2-Pentyl-1,7-dioxa-spiro[5.5]undecane (17a). 
�

O O
C14H26O2
Exact Mass: 226,19
Mol. Wt.: 226,36

�
�
�7��9��A+;;�972D�

ppm (t1)
1.02.03.04.05.06.07.08.0

�
�
�)���9��A�;;�*�972D�

ppm (t1)
50100150200
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�
�
�
�
�
�
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2-Phenethyl-1,7-dioxa-spiro[5.5]undecane (17b). 
�

O O

C17H24O2
Exact Mass: 260,18
Mol. Wt.: 260,37

�
�
�7��9��A+;;�972D�

ppm (t1)
1.02.03.04.05.06.07.08.0

�
�
�)���9��A�;;�*�972D�

ppm (t1)
50100150200
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�
�
�
�
�
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2-(3-Phenyl-propyl)-1,7-dioxa-spiro[5.5]undecane (1 7c). 
�

O O

C18H26O2
Exact Mass: 274,19
Mol. Wt.: 274,40

�
�
�7��9��A+;;�972D�

ppm (t1)
1.02.03.04.05.06.07.08.0

�
�
�)���9��A�;;�*�972D�

ppm (t1)
50100150200
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�
�
�
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2-tert-Butyl-1,7-dioxa-spiro[5.5]undecane (17d). 
�

O O
C13H24O2
Exact Mass: 212,18
Mol. Wt.: 212,33

�
�
�7��9��A+;;�972D�

ppm (t1)
1.02.03.04.05.06.07.08.0

�
�
�)���9��A�;;�*�972D�

ppm (t1)
50100150200
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�
�
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4-(1,7-Dioxa-spiro[5.5]undec-2-yl)-butan-1-ol (17e) .5 

�

O O

OH

C13H24O3
Exact Mass: 228,17
Mol. Wt.: 228,33

�

�
�7��9��A+;;�972D�

ppm (t1)
1.02.03.04.05.06.07.08.0

�
�
�)���9��A�;;�*�972D�

ppm (t1)
50100150200
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�
�
�
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2-Pentyl-1,7-dioxa-spiro[5.6]dodecane (17f). 
�

OO

C15H28O2
Exact Mass: 240,21
Mol. Wt.: 240,38

�
�
�7��9��A+;;�972D�

ppm (t1)
1.02.03.04.05.06.07.08.0

�
�
�)���9��A�;;�*�972D�

ppm (t1)
50100150200
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�
�
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7-Pentyl-1,6-dioxa-spiro[4.5]decane (17g). 
�

O O

C13H24O2
Exact Mass: 212,18
Mol. Wt.: 212,33

�
�
�7��9��A+;;�972D�

ppm (t1)
1.02.03.04.05.06.07.08.0

�
�
�)���9��A�;;�*�972D�

ppm (t1)
50100150200
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�
�
�
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4-(1,6-Dioxa-spiro[4.5]dec-7-yl)-butan-1-ol (17h). 
�

O O

OH

C12H22O3
Exact Mass: 214,16
Mol. Wt.: 214,30

�
�
�7��9��A+;;�972D�

ppm (t1)
1.02.03.04.05.06.07.08.0

�
�
�)���9��A�;;�*�972D�

ppm (t1)
50100150200
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�
�
�
�
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2-tert-Butyl-8-ethoxy-1,7-dioxa-spiro[5.5]undecane (17i).  
�

O O
O C15H28O3

Exact Mass: 256,20
Mol. Wt.: 256,38

�
�
�7��9��A+;;�972D�

ppm (t1)
1.02.03.04.05.06.07.08.0
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�
�)���9��A�;;�*�972D�

ppm (t1)
50100150200
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6-(tert-Butyl-dimethyl-silanyloxy)-1-chloro-hexan-2-one (1 8). 
�

O

O
Cl Si

C12H25ClO2Si
Exact Mass: 264,13

Mol. Wt.: 264,86
�

�
�7��9��A+;;�972D�

ppm (t1)
0.01.02.03.04.05.06.07.0

�
�
�)���9��A�;;�*�972D�

ppm (t1)
050100150200
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Dithiocarbonic acid [6-( tert-butyl-dimethyl-silanyloxy)-2-oxo-hexyl] ester ethy l ester 
(19). 
�

O

O
S SiO

S

C15H30O3S2Si
Exact Mass: 350,14
Mol. Wt.: 350,61

�
�
�7��9��A+;;�972D�

ppm (t1)
0.01.02.03.04.05.06.07.0

�
�
�)���9��A�;;�*�972D�

ppm (t1)
050100150200
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�
�
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tert-Butyl-dimethyl-(1-vinyl-hexyloxy)-silane (20). 
�

O
Si

C14H30OSi
Exact Mass: 242,21
Mol. Wt.: 242,47

�
�
�7��9��A+;;�972D�

ppm (t1)
0.01.02.03.04.05.06.07.0

�
�
�)���9��A�;;�*�972D�

ppm (t1)
050100150200
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�
�
�
�
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Dithiocarbonic acid {8-( tert-butyl-dimethyl-silanyloxy)-1-[1-( tert-butyl-dimethyl-
silanyloxy)-hexyl]-4-oxo-octyl} ester ethyl ester ( 21). 
�

O

O
Si

O
Si

SS

O

C29H60O4S2Si2
Exact Mass: 592,35
Mol. Wt.: 593,09

�
�
�7��9��A+;;�972D���'����1
/	�����.��
��	����1����

ppm (t1)
0.01.02.03.04.05.06.07.0

�
�
�)���9��A�;;�*�972D���'����1
/	�����.��
��	����1����

ppm (t1)
050100150200
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Dithiocarbonic acid ethyl ester (2-pentyl-1,7-dioxa -spiro[5.5]undec-3-yl) ester (22). 
�

O O
S

S
O

C17H30O3S2
Exact Mass: 346,16
Mol. Wt.: 346,55

�
�
�7��9��A+;;�972D���'��1
/	�����.��
��	����1����

ppm (t1)
1.02.03.04.05.06.07.08.0

�
�
�)���9��A�;;�*�972D���'��1
/	�����.��
��	����1����

ppm (t1)
50100150200
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3-(4-Nitro-phenylsulfanyl)-2-pentyl-1,7-dioxa-spiro [5.5]undecane (24). 
�

O O
S

NO2

C20H29NO4S
Exact Mass: 379,18
Mol. Wt.: 379,51

�
�
�7��9��A+;;�972D��#"�A����	�%�����
��1��D�

ppm (t1)
1.02.03.04.05.06.07.08.0

�
�
�)���9��A�;;�*�972D��#"�A����	�%�����
��1��D�

ppm (t1)
50100150200
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�7��9��A+;;�972D��#"�A1��	�%�����
��1��D�

ppm (t1)
1.02.03.04.05.06.07.08.0

�
�
�)���9��A�;;�*�972D��#"�A1��	�%�����
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ppm (t1)
50100150200
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2-Pentyl-1,7-dioxa-spiro[5.5]undec-3-ene (26). 
�

O O
C14H24O2
Exact Mass: 224,18
Mol. Wt.: 224,34

�
�
�7��9��A+;;�972D�

ppm (t1)
1.02.03.04.05.06.07.08.0

�
�
�)���9��A�;;�*�972D�

ppm (t1)
50100150200
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3-Bromo-2-pentyl-1,7-dioxa-spiro[5.5]undecane (27).  
�

O O
Br

C14H25BrO2
Exact Mass: 304,10
Mol. Wt.: 305,25

�
�
�7��9��A+;;�972D��#$�A����	�%�����
��1��D�

ppm (t1)
1.02.03.04.05.06.07.08.0

�
�
�)���9��A�;;�*�972D��#$�A����	�%�����
��1��D�

ppm (t1)
50100150200
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�7��9��A+;;�972D��#$�A1��	�%�����
��1��D�

ppm (t1)
1.02.03.04.05.06.07.0

�
�
�)���9��A�;;�*�972D��#$�A1��	�%�����
��1��D�

ppm (t1)
50100150200
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3-(2,2-Dichloro-vinyl)-2-pentyl-1,7-dioxa-spiro[5.5 ]undecane (28). 
�

O O

Cl
Cl

C16H26Cl2O2
Exact Mass: 320,13
Mol. Wt.: 321,28

�
�
�7��9��A+;;�972D��1��	�%�����
��1���

ppm (t1)
1.02.03.04.05.06.07.08.0

�
�
�)���9��A�;;�*�972D��1��	�%�����
��1���

ppm (t1)
50100150200

�
�
�
�
�
�



�

�� �

Bibliography 

�
�������������������������������������������������
��9
�������9��9�-�6��%������=����	���	������!..0������,;,"��
!����1
�	��@����	���	������#00"������O*O!��
)����
���8�-�����
��	����9��=�-�=��������������������
�!...�������)+ ,��
+�9��%������P�-�=
��
�1���7����-�7
�����8����-�7���	�������9��@�-�9��
E��6��9��4������������
�!..%��

����")�,��
,�@�
1�����9��4�-����������P����	�����	�����	�����
	���
��	��!.."��+ O��


