
&KDSWHU����:RUNVKHHW�

��
EŽ�ƉƌŝŶƚĞƌ͍�EŽ�ƉƌŽďůĞŵ͍��ŽƉǇ�ďǇ�ŚĂŶĚ�Θ�ƉƵƚ�ǇŽƵƌ�ƌĞƐƉŽŶƐĞƐ�ŽŶ�ƚŚĞ�^�D��W�Zd�ŽĨ�ƚŚĞ�^�D��W�'��ĂƐ�ƚŚŝƐ�ƚĞŵƉůĂƚĞ͘�dŚǆ͊�

&KDSWHUV����:RUNVKHHW�±�DOSKD�&DUERQ�&KHPLVWU\�
�

��$��$OSKD�+DORJHQDWLRQ�3URGXFWV�
'UDZ�WKH�PDMRU�SURGXFW�RI�HDFK�KDUURZLQJ�KDORJHQDWLRQ�UHDFWLRQ��VWDUWLQJ�PDWHULDO���UHDJHQW�Æ�3URGXFW��

6WDUWLQJ�0DWHULDO�
5HDJHQWV�	�WUDQVODWLRQ�

NQRZ�WKLV�PHFKDQLVP�

'UDZ�WKH�0DMRU�3URGXFW�
3D\�DWWHQWLRQ�WR�WKH�DPRXQW�RI�UHDJHQW�DGGHG��

��
�


��D��%U���+$F�
�
0ROHFXODU�EURPLQH����PRO��
LQ�DFHWLF�DFLG�

�

��
�


��D��%U���+$F�
�
0ROHFXODU�EURPLQH����PRO���
LQ�DFHWLF�DFLG�

�

��
�

�


��E�����%U���3%U������1D2+��
���+�2��
�
���0ROHFXODU�EURPLQH�DQG�
SKRVSKRURXV�WULEURPLGH�����
VRGLXP�K\GUR[LGH�����
$TXHRXV�DFLG�
�

�

��
�


��E�����%U���3%U������1D2+��
���+�2��
�
���0ROHFXODU�EURPLQH�DQG�
SKRVSKRURXV�WULEURPLGH�����
VRGLXP�K\GUR[LGH�����
$TXHRXV�DFLG�
�

�

��
�


��F�����[V�%U���[V�1D2+�
���������+�2��
�
0ROHFXODU�EURPLQH�DQG�
VRGLXP�K\GUR[LGH��EDVH��
IROORZHG�E\�DTXHRXV�DFLG�
�

�

��

�


��F�����[V�%U���[V�1D2+�
���������+�2��
�
0ROHFXODU�EURPLQH�DQG�
VRGLXP�K\GUR[LGH��EDVH��
IROORZHG�E\�DTXHRXV�DFLG�
�

�

�

 

it
Br

Tt
Ego

MY oh

OH

FIE



&KDSWHU����:RUNVKHHW�

��
EŽ�ƉƌŝŶƚĞƌ͍�EŽ�ƉƌŽďůĞŵ͍��ŽƉǇ�ďǇ�ŚĂŶĚ�Θ�ƉƵƚ�ǇŽƵƌ�ƌĞƐƉŽŶƐĞƐ�ŽŶ�ƚŚĞ�^�D��W�Zd�ŽĨ�ƚŚĞ�^�D��W�'��ĂƐ�ƚŚŝƐ�ƚĞŵƉůĂƚĞ͘�dŚǆ͊�

��$��DOSKD�+DORJHQDWLRQ�0HFKDQLVPV�

�� 'UDZ�WKH�SURGXFW�DQG�IXOO�DUURZ�SXVKLQJ�PHFKDQLVP�IRU�WKH�IROORZLQJ�IDQWDVWLF�UHDFWLRQV��LQFOXGLQJ�DOO�
FKDUJHG�LQWHUPHGLDWHV��

�
�D��.HWR�HQRO�WDXWRPHUL]DWLRQ�±�WKLV�KDSSHQV�LQ�WKH�EHJLQQLQJ�RI�DQ\�DFLG�DOSKD�KDORJHQDWLRQ�UHDFWLRQ��7KH�
SURGXFW�LV�WKH�HQRO�IRUP��
�

�
�
�
�
�E��(QRODWH�)RUPDWLRQ�±�WKLV�KDSSHQV�LQ�WKH�EHJLQQLQJ�RI�DQ\�DFLG�DOSKD�KDORJHQDWLRQ�RU�DOGRO�UHDFWLRQ��7KH�
SURGXFW�LV�DQ�HQRODWH�LRQ��
�

�
�
�
�
�F��$FLGLF�EURPLQDWLRQ�
�

�
�
�
�
�
�
�
�
�G��%DVLF�EURPLQDWLRQ�±�XVH���PROH�HDFK�RI�EURPLQH�DQG�1D2+�WR�DGG�RQH�%U�WR�WKH�DOSKD�FDUERQ��
�

�
�
�
�
�
�
�
�H��$FLG�EURPLGH�K\GURO\VLV�±�WKLV�LV�WKH�ODVW�VWHS�RI�WKH�+9=�UHDFWLRQ��
�

�
�
�
�

ic

i FIFI Agena
fasic

8

µA'S FI
Etc

H 8TH B

a.EEit Ya s

HBrJBrBr y
H

Br

Ea It BE
I

OH
Br Br

NAS

5
TOH Br

t
Br

onBr



&KDSWHU����:RUNVKHHW�

��
EŽ�ƉƌŝŶƚĞƌ͍�EŽ�ƉƌŽďůĞŵ͍��ŽƉǇ�ďǇ�ŚĂŶĚ�Θ�ƉƵƚ�ǇŽƵƌ�ƌĞƐƉŽŶƐĞƐ�ŽŶ�ƚŚĞ�^�D��W�Zd�ŽĨ�ƚŚĞ�^�D��W�'��ĂƐ�ƚŚŝƐ�ƚĞŵƉůĂƚĞ͘�dŚǆ͊�

��%��$OGRO�5HDFWLRQV�
��'UDZ�WKH�PDMRU�SURGXFW�RI�HDFK�DPD]LQJ�DOGRO�UHDFWLRQ��VWDUWLQJ�PDWHULDO���UHDJHQW�Æ�3URGXFW��

6WDUWLQJ�0DWHULDO�
5HDJHQWV�	�WUDQVODWLRQ�

NQRZ�WKLV�PHFKDQLVP�

'UDZ�WKH�0DMRU�3URGXFW�
3D\�DWWHQWLRQ�WR�WKH�DPRXQW�RI�UHDJHQW�DGGHG��

��
�


��G��1D2+��+�2�
�
6RGLXP�K\GUR[LGH�LQ�ZDWHU�

�

��
�


��G��1D2+��+�2�
�
6RGLXP�K\GUR[LGH�LQ�ZDWHU�

�

��
�

�

�H��1D2+��+�2��'�
�
6RGLXP�K\GUR[LGH�LQ�ZDWHU�
ZLWK�KHDW�

�

��

�

�H��1D2+��+�2��'�
�
6RGLXP�K\GUR[LGH�LQ�ZDWHU�
ZLWK�KHDW�

�

�

aldaddin

s XIII
y
3
2

1 9

H

aldadain

s p
12

aldol t dehydrate

s

f sixty
HI enone

aldol t dehydrate

u d

F É
puff enone



&KDSWHU����:RUNVKHHW�

��
EŽ�ƉƌŝŶƚĞƌ͍�EŽ�ƉƌŽďůĞŵ͍��ŽƉǇ�ďǇ�ŚĂŶĚ�Θ�ƉƵƚ�ǇŽƵƌ�ƌĞƐƉŽŶƐĞƐ�ŽŶ�ƚŚĞ�^�D��W�Zd�ŽĨ�ƚŚĞ�^�D��W�'��ĂƐ�ƚŚŝƐ�ƚĞŵƉůĂƚĞ͘�dŚǆ͊�

��%��$OGRO�5HDFWLRQ�0HFKDQLVPV�
�� 'UDZ�WKH�SURGXFW�DQG�IXOO�DUURZ�SXVKLQJ�PHFKDQLVP�IRU�WKH�IROORZLQJ�DOGRO�UHDFWLRQV��LQFOXGLQJ�DOO�

FKDUJHG�LQWHUPHGLDWHV��
�

�D��$OGRO�$GGLWLRQ�5HDFWLRQ�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�E��$OGRO�&RQGHQVDWLRQ�5HDFWLRQ�
�

�
�
�

CHI t

H2O

ÉV É ÉÉÉÉ

E
OH

µ
fÉÉ

TPT
afoot of

É II


