Dr. Peter Wipf
Chemistry 1310/2370 - Synthetic Organic Chemistry
Solution Set 1

A. Propose syntheses for the following compounds (include reagents):

a) Indigo, from aniline and using a Strecker reaction as the first step.

1. Phenylglycine nitrile

NH 85°C NH-CH,CN o
+ CH,O + HCN _— + 2

Phenylglycine nitrile (97%)

2. Saponification
NH-CH,CN NH.
100°C QHQ
+ K/NaOH + H50 —_— COOK/Na + NH;

Phenylglycine-K/Na-salt (97.2%)

3. Sodium Amide

380°C
Na + NHy —— NaNH, + 1/2H,

4. Indoxylate-Melt reaction
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Na-Indoxylate

5. Indigo-Oxidation
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INDIGO (88.9%) from PG-salt
overall yield = 83.8%



b) a-Terpineol, from ethyl cyanoacetate and using malonic ester, Claisen condensation,
Grignard, and Fischer esterification reactions.

2. ICH,CH,CO,Et COz COH ACzo
NC” > CO,Et N t > —
. repea Claisen cond.
CO,Et
malonic ester synthesis NC 2 CO-H
O 1 HBr
MeMgI 2. NaOH HCI, EtOH MeMgl
- —_— = —» o-terpineol
Grlgnard Fischer ester. Grignard
CO,H CO,H CO,H COEt
B. Write structures for A through D:
HsO* H>SO4 1. BH5/THF
Me-,C=O + HCN —— A > B = C D
A 2. HQOQ, OH"
NC_ ,OH HO,C_ OH
A B
COLH OH
C
- D

C. Determine the oxidation state, the d-electron count, and the total electron count of the
titanocene chloride.

Ox. State: 2 Cp~, 1 CI
— Ti(lll)

Ti—Cl d: 4 (4d25s2) -3 =1

$ electron count: 2 Cp™: 12
Q cr: 2
Ti: 1

15 e, unsaturated



D. In the following sequence, insert the names of the organometallic mechanisms:

RN Hydrometallation Cross-Coupling
]

R1/\/M1 Transmetallation

/\v R1/\/M2 Ar-| R1/\/Ar
I I wk x|

Precursor to Primary Secondary
Organometallic Organometallic Organometallic

E. Provide a mechanism for the Heck coupling of (2)-pf-methylstyrene with 2-bromofuran. Pay
particular attention to the stereochemistry of the intermediates and the product.
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