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7RGD\¶V�$JHQGD
Ɣ &RPSDULQJ�RXU���ELJ�UHDFWLRQV��61���61���(���DQG�(�
Ɣ %UHGW¶V�5XOH



5HPHPEHU�WKDW�UHDFWLRQV�RIWHQ�FRPH�LQ�SDLUV
Ɣ 61��UHDFWLRQV�IUHTXHQWO\�DFFRPSDQ\�(��UHDFWLRQV
Ɣ 61��UHDFWLRQV�IUHTXHQWO\�DFFRPSDQ\�(��UHDFWLRQV



)DFWRUV�WR�HYDOXDWH�LQ�D�VFHQDULR

pm
→
nucleophile

↳ substrate ↳ solventpokrapiitic



)DFWRU����7KH�DON\O�VXEVWUDWH
Ɣ ,I�\RX�VHH�D�SULPDU\�VXEVWUDWH��PXVW�EH�DQ�61��RU�(��UHDFWLRQ

Ɣ ,I�\RX�VHH�D�WHUWLDU\�VXEVWUDWH��PXVW�EH�61���(���RU�(�

Ɣ ,I�\RX�VHH�D�VHFRQGDU\�VXEVWUDWH�FDQ¶W�UXOH�DQ\WKLQJ�RXW�

-

not stable for a carbocation intermediate
in SNI t El

- backside attack in SNZ is
difficult due to Stoic

- all 4 reactions possible!



)DFWRU���WR�HYDOXDWH��6ROYHQW
Ɣ 5HPHPEHU��SRODU�SURWLF�VROYHQWV�IDYRU�61��DQG�(�
Ɣ 3RODU�DSURWLF�VROYHQWV�OLNH�'062�IDYRU�61��UHDFWLRQV
Ɣ (��UHDFWLRQV�FDQ�RFFXU�LQ�SRODU�DSURWLF�RU�SRODU�SURWLF�VROYHQWV

examples :

p
H2O t

CH3OH

@eatt
t
-
solvation)

→ allows nucleophile to
move quickly
(t solvation only)



)DFWRU���WR�HYDOXDWH��DWWDFNLQJ�PROHFXOH
Ɣ 0ROHFXOHV�ZKLFK�DUH�RQO\�QXFOHRSKLOHV��

ż �6+��+�6��DQ\�KDOLGHV��&O���%U���,��

Ɣ 0ROHFXOHV�ZKLFK�DUH�VWURQJ�QXFOHRSKLOHV�DQG�EDVHV��
ż �2+���2&+�

Ɣ 0ROHFXOHV�ZKLFK�DUH�RQO\�VWURQJ�EDVHV�
ż 7HUW�EXWR[LGH��1D+���2&�&+���

Ɣ 0ROHFXOHV�ZKLFK�DUH�ZHDN�QXFOHRSKLOHV�DQG�EDVHV
ż +�2�DQG�0H2+

p
Nucleophile or Gase, or both

→ typically just soul or SW 2 → look
at

substrate

too weak to usually act as bases
→ usually SNZ or C-2

→ Ez

→ Big ,bulky, base

→ often seen in
solvolysis reaction↳

SNH El



6ROYHQW�HIIHFWV�RQ�1XFOHRSKLOHV�
Ɣ (TXDO�HIIHFWV�RQ�QXFOHRSKLOHV�ZKLFK�DUH�VDPH�VL]H
Ɣ ,Q�SRODU�DSURWLF�VROYHQWV��VPDOOHU�QXFOHRSKLOHV�DUH�EHWWHU

ż 1R�DQLRQ�����VROYDWLRQ�RU�+�ERQGLQJ
ż (DVLHU�IRU�VPDOOHU�1X�WR�PRYH�IDVWHU

Ɣ ,Q�SRODU�SURWLF�VROYHQWV��ODUJHU�1X�DUH�EHWWHU
ż %RWK�DQLRQ�DQG�FDWLRQ�VROYDWLRQ��DV�ZHOO�DV�+�ERQGLQJ
ż /DUJHU�PROHFXOHV�DUH�QRW�VROYDWHG�DV�HDVLO\��FDQ�³SXVK�WKURXJK´�EHWWHU
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3UDFWLFH��:KLFK�QXFOHRSKLOH�ZLOO�UHDFW�WKH�IDVWHVW�LQ�'062"

�, )� &O� %U�

-

↳ polar
aphotic
solvent

iggrotic: 4 I 2 3

in
: I 4 3 2

polar
protic



2WKHU�IDFWRUV�WR�FRQVLGHU
Ɣ 5HPHPEHU�WHPSHUDWXUH��KHDW�IDYRUV�(��UHDFWLRQV

D

→ Potshot
"

product :
tweak switch

~ → nucleophile Kase ↳ major productI D
in heat

Br



%DFN�WR�RXU�RULJLQDO�H[DPSOH��
SNZ

,
# Nat

Pagano
?
- SH

(Nota strong base) SH
- -

=

e-
\
(polar aphotic29

Solvent



3UDFWLFH

pineta's:ii:nucorbase) SN , El

Gt3
+
←

^ If\3°⇒ snl, El ,E2X /
its

then El
favored



3UDFWLFH
SNZ, E#→ take offanti H

H
Gt3

f
strong base
AND"

X f
"

strong nuc . SNZ EZ
V I

* 'FT t
7--

H is not

anti
-

to

the LG



4XLFN�5HYLHZ�RI�5LQJ�&RPSRXQGV
Ɣ 6SLURF\FOLF�FRPSRXQG� ���ULQJV�VKDULQJ���DWRP
Ɣ %LF\FOLF�FRPSRXQG� ���ULQJV�VKDULQJ����DWRPV��IXVHG�RU�EULGJHG
Ɣ 3RO\F\FOLF�FRPSRXQG� �!���ULQJV�ZLWK�PDQ\�FRPPRQ�DWRPV

bridged

polycyclic2
fused



4XLFN�5HYLHZ�RI�5LQJ�&RPSRXQGV��FRQW��
Ɣ %ULGJHKHDG�DWRP��LQ�D�SRO\F\FOLF�PROHFXOH��DQ�DWRP�WKDW�LV�SDUW�RI����ULQJV

fused bridged



�7KHVH�DUH�DOO�WKH�VDPH��

I

6 2

7- I I
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%UHGW¶V�5XOH�_�)RU�EULGJHG�ELF\FOLF�ULQJV�
Ɣ )RU�D�ULQJ�V\VWHP�����FDUERQV��\RX�FDQQRW�KDYH�D�GRXEOH�ERQG�RQ�D�

EULGJHKHDG�DWRP
Ɣ :K\�GRHVQ¶W�LW�ZRUN"

ż $GMDFHQW�S�RUELWDOV�RQ�& &�GRQ¶W�RYHUODS�ZHOO���
ż ,I�\RX�WU\�WR�EXLOG�D�PRGHO��\RX�KDYH�WR�WZLVW�WKH�& &

Ɣ $�IHZ�H[FHSWLRQV�WR�WKLV�UXOH��DQWL�EUHGW�PROHFXOHV���EXW�GRQ¶W�ZRUU\�DERXW

(1) (27 (33
✓ x x



3UDFWLFH�_�:KLFK�RI�WKH�IROORZLQJ�PROHFXOHV�IROORZ�%UHGW¶V�UXOH"

e 8 carbons

✓ i
g2 ,

3 y
7 234,7€

s
6

✓
breaking
bredHs rule



3UDFWLFH�_�:KLFK�FRXOG�KDYH�GRXEOH�ERQGV�DW�EULGJHKHDG�DWRPV"
Bredt's rule : e8 capons

no double bond

✓ - v

-

fused

¢
(notbridged) ✓

-



3UDFWLFH



3UDFWLFH



4XLFN�5HYLHZ�RI�5LQJ�&RPSRXQGV
Ɣ 6SLURF\FOLF�FRPSRXQG� ���ULQJV�VKDULQJ���DWRP
Ɣ %LF\FOLF�FRPSRXQG� ���ULQJV�VKDULQJ����DWRPV��IXVHG�RU�EULGJHG
Ɣ 3RO\F\FOLF�FRPSRXQG� �!���ULQJV�ZLWK�PDQ\�FRPPRQ�DWRPV



4XLFN�5HYLHZ�RI�5LQJ�&RPSRXQGV��FRQW��
Ɣ %ULGJHKHDG�DWRP��LQ�D�SRO\F\FOLF�PROHFXOH��DQ�DWRP�WKDW�LV�SDUW�RI����ULQJV



�7KHVH�DUH�DOO�WKH�VDPH��



%UHGW¶V�5XOH�_�)RU�EULGJHG�ELF\FOLF�ULQJV�
Ɣ )RU�D�ULQJ�V\VWHP�����FDUERQV��\RX�FDQQRW�KDYH�D�GRXEOH�ERQG�RQ�D�

EULGJHKHDG�DWRP
ż �6RPHWLPHV�RWKHU�DWRPV�DUH�SDUW�RI�WKH�³ULQJ�´�EXW�QRW�QHDUO\�DV�FRPPRQ�

Ɣ :K\�GRHVQ¶W�LW�ZRUN"
ż $GMDFHQW�S�RUELWDOV�RQ�& &�GRQ¶W�RYHUODS�ZHOO���
ż ,I�\RX�WU\�WR�EXLOG�D�PRGHO��\RX�KDYH�WR�WZLVW�WKH�& &

Ɣ $�IHZ�H[FHSWLRQV�WR�WKLV�UXOH��DQWL�EUHGW�PROHFXOHV���EXW�GRQ¶W�ZRUU\�DERXW



3UDFWLFH�_�:KLFK�RI�WKH�IROORZLQJ�PROHFXOHV�IROORZ�%UHGW¶V�UXOH"



3UDFWLFH�_�:KLFK�FRXOG�KDYH�GRXEOH�ERQGV�DW�EULGJHKHDG�DWRPV"


