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1. Identify the reagents a-c in the following scheme: (8%)
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2. Assign R or S configurations to the chirality centers in the following molecules: (6%)

(a) (b) Ccl. OH (c)
H  OH : < H OCHj;

©: Hoch,  CO2M

3. Order each of the following sets of compounds with respect to Sn2 reactivity. (494)

(a). CH3CH,CH,OCH;, CH3CH,CH,OTOs, CH3CHLCH,Br.
(b). (CH3)2CHCH,Br, (CH3)3CCH,BT, CH3CH,CH,Br.

4. Predict the products of the following reactions (the aromatic ring |s unreactlve in all cases). Indicate
regiochemistry when relevant. (109%)
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5. Predict the product(s) of the following reactions: (8%)
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6. Assign E or Z configuration to each of the following alkenes: (8%)

HOCH, oy HOOC H
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7. Predict the products from reaction of 1-hexyne with the following reagents: (12%)

(a) 1equiv HBr AS;_ equiv Cl; (c) Hy, Lindlar cstalyst
(d) NaNH; in NH3, then CH3Br (e) H20, H,SO4, HgSO4 (f) 2 equiv HCI

8. Which reaction in each of the following pairs would you expect to be faster. (8%)
(@). The SN2 displacement by I on CH3Cl or on CH;OTos
(b). The SN2 displacement by I"on CH3CO,™ on bromoethane or on bromocyclohexane
(c). The Sn2 displacement on 2-bromopropane by CHsCH,0- or by CN-
(d). The S\2 displacement by HC=C" on bromomethane in benzene or in hexamethylphosphoramide
9. What products would you expect from the reaction of 1-bromopropane with each of the following reagents. (12%)
(a) NaNH, (b) KOC(CHs)s (c) Nal (d) NaCN (e) NaC=CN (f) Mg, then H.O

10. Which reaction in each of the following pairs is more nucleophilic. (6%)

(@) "NHz or NH; (b) H20 or CH3CO,- (c) NaCN or HCN

11. Write the detailed steps (mechanism) for the following reactions. (8%)
(a) |

CHs | . GHs ¢Hs
CH3CHCH=CH, + HCl —> ozwozhw:ozN + o_._mﬁ_uozwozm
Cl Cl
(b)
GHs m:w CHg
ozwﬁ_uxo:nozm + HClI —= oxwﬁ_“|mxozm + ozwn_wozmozw
CH3 CH; Cl Cl

12. Predict the products for the nitration (HNOs, H,S04) of the following compounds. (109%)
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