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Nucleophilic substitution versus nucleophilic addition
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Compound MP (BP) density Hazards
(g/mol)

Acetanilide 135.17 114 °C --- Irritant. Harmful if inhaled/ingested.

(BP 134 Irritant (eyes/skin). Harmful if
Aniline 93.13 1.022 g/mL ' ‘ _
°0) inhaled/ingested. Possible carcinogen.
(BP 138 Irritant (eyes/skin). Toxic by inhilation
Acetic Anhydride | 102.09 1.082 g/mL .
°0) Flammable (fp 49 °C).
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Compound MW mp (°C) bp density
(g/mol) (°€)  (g/mol)  Hazards
Acetanilide 135.16  111-115 -- -- Harmful
Nitric acid 63.01 -- 122 1.41 Corrosive
Sulfuric acid 98.07 -- 290 1.84 Corrosive
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acetyl salicylic acid acetic acid

The limiting reagent is salicylic acid. The theoretical yield of acetyl salicylic acid is 2.52 g.

Physical Data: *

MW mp bp density solubility hazards
salicylic acid 138 157-9° — — al, eth, ace toxic
acetyl salicylic acid| 180 135-6° — — al, eth, chl irritant
acetic anhydride 102 — 138° 1.08 — corrosive, lachrymator
acetic acid B0 — 178~ 1.049 — COMTOSive
sulfuric acid 98 — — 1.84 — comosive
ethyl acetate 88 — w 0.90 — flammabile

*Data from the CRC, 70t" ed.

Calculations:

2 g salicylic acid (1 mole/138 g) = 0.074 moles
5 mlL acetic anhydride (1.08 g/mlL) = 5.4 g then,

5.4 g (1 mole/102 g) = 0.05 moles
thus salicylic acid is present in the lesser molar amount and is the limiting reagent
therefore the theoretical vield of acetyl salicylic acid is 0.014 moles. or

0.014 moles (180 g/mole) = 2.52 g
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Phenylurea, Molecular Formula: C;HgN,O Molecular Weight: 136.15122, relative
density of 1.032. Melting point 147 °C (decomposition). Boiling point of 238 °C.
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Fredrich Wohler (31 July 1800-23 September 1882)
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Type 2 Diabetes Type 1 Diabetes
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Ar.NH, + S=C=S — Ar.NH.CS.SH — Ar.N=C=S + H,S
Aryldithiocarbamic acid isothiocyanate
Ar-N=C=S+ Ar.NH2 — Ar.NH.CS.NH. Ar

Sym-diarylthiourea
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