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2: 4 : 6-Tri-icdophenyl isocyanate gives with many alcohols urethanes
which are useful for identification, but it is useless for separation of alcohols
from beeswax owing to solubility of the long-chain alkyl derivatives.

THE alcohols of acid-free Benguela beeswax are only partly obtained as hydrogen phthalates
when the acid-free wax is treated with phthalic anhydride-pyridine. In an attempt to
isolate the alcohols as derivatives insoluble in the esters and hydrocarbons forming the wax
residuum, 2 : 4 : 6-tri-iodophenyl 7socyanate was chosen as reagent. Though this proved
useful for the detection and identification of alcohols, the original purpose remains unful-
filled. Beeswax reacted with the #socyanate in light petroleum, but it was impossible to
determine whether the precipitate obtained on concentration and cooling the solution
comprised only the 2 : 4 : 6-tri-iodophenylurethanes or contained admixed beeswax esters
and/or hydrocarbons ; some of the wax compounds also separate under these conditions
and recrystallisation was excluded by the nature of the problem.

Methyl and ethyl 2:4: 6-tri-iodocarbanilate were relatively insoluble in cold light
petroleum, but, on ascending the homologous series of primary alcohols, the solubility
increased in all those solvents, including petroleum, in which beeswax is reasonably soluble.
The curve relating melting point with the number of carbon atoms in the normal alkyl
chain showed alternation.

Normal and branched purely aliphatic primary alcohols with 2 : 4 : 6-tri-iodophenyl
isocyanate readily give crystalline products; primary aralkyl alcohols behave similarly,
but, whereas allyl and cinnamyl alcohol formed crystalline products in a few minutes, the
unsaturated oleyl alcohol in light petroleum gave only a jelly, as also did 2-hydroxyethyl
laurate. Simple alkoxy-ethanols formed the urethanes, but ethanolamine gave N-2-
hydroxyethyl-N'-(2 : 4 : 6-tri-iodophenyl)urea, indicating the greater reactivity of the
amino-group towards the reagent. The nature of this derivative was inferred from the
high melting point and the insolubility in dilute acid. The derivatives from dimethyl-
amino- and diethylamino-ethanol were of course urethanes, being much lower-melting
and soluble in dilute hydrochloric acid.

Simple secondary alcohols react readily, and (—)-menthol gave a derivative on more
prolonged heating; ethyl lactate, octan-2-ol, 1-phenylethanol, borneol, and diphenyl-
methanol failed to react in light petroleum (b. p. 60—80°), though in absence of solvent
they gave urethanes in 30 minutes at 150°.

No derivative of a tertiary alcohol has been obtained. Diacetone alcohol at 150° gave
a white insoluble solid which appeared to be the diurea.

Phenols react only in the absence of a solvent at 150, the products, in general, being
insoluble or, if crystalline, unsuitable for identification of the phenols.

Simple glycols react readily in the absence of a solvent, but the products are very
insoluble. Diethylene glycol in light petroleum (b. p. 100—120°) (only a very dilute
solution is possible) reacted at 100° to give the diurethane.

isoCyanates often yield the corresponding symmetrically disubstituted ureas when
treated with water, some of the amine first formed reacting with the unchanged isocyanate.
When 2 : 4 : 6-tri-iodophenyl isocyanate was boiled with aqueous pyridine, 2: 4 : 6-tri-
iodoaniline was obtained. Presumably the insolubility of the amine prevented its reaction
with unchanged #¢socyanate. The diurea was, however, obtained as a by-product in the
formation of the Zsocyanate from 2 : 4 : 6-tri-iodoaniline and carbonyl chloride in toluene,
and probably when the ¢socyanate and 2 : 4 : 6-tri-iodoaniline were heated in toluene for
some hours.

Light petroleum solutions of the Zsocyanate react readily with primary aromatic amines,
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but the products are not easily crystallised. Secondary amines such as morpholine,
piperidine, and diethylamine reacted readily in light petroleurn. Diphenylamine appeared
to give no product even after 12 hours in this solvent, but gentle heating in absence of a
solvent for about three minutes in the molten condition led to the urea.

Reagent for Hydroxy- and Amino-groups.

EXPERIMENTAL

2 : 4 : 6-Tri-iodophenyl isoCyanate.—A current of carbonyl chloride was passed through a wide
entry-tube into a solution of 2 : 4 : 6-tri-iodoaniline (177 g.) (Hantzsch, Ber., 1903, 36, 2070;
recrystallised from toluene) in toluene (2124 ml.) on a steam-bath, with stirring under reflux, for
6 hr. The solution was left overnight, then heated for 3 hr. The carbonyl chloride and about
1250 ml. of toluene were distilled off, later under reduced pressure, and the s-di-(2: 4 : 6-tri-
iodophenyljurea (20 g.) was filtered off. Evaporating the filtrate to dryness gave crude 2 : 4 : 6-
tri-iodophenyl isocyanate, which, recrystallised from light petroleum (2-8 1.) (b. p. 60—80°),
formed faintly coloured needles, m. p. 129° (147 g., 79%,) (Found : C, 16-85; H, 0-5; N, 2-8.
C,H,ONI, requires C, 16-9; H, 0-4; N, 2-89%,), moderately soluble in toluene and acetone and

Urethanes (from alcohols and phenols) and ureas (from amines and hydroxy-amines).

Found (%) Calc. (%)

Alcohol Formula M. p. Solvent * C H ) C H N
MeOH ....cooiiiiiiiiiiiiininn CgH O,NI, 209° Pet B 1865 1.4 30 1815 11 265
EtOH .ooiiiiiiiiiiiinainenns C,H,O,NI, 194 " 202 16 27 199 15 26
)36 .16  E N 100aNI, 162 » 22-0 20 26 215 1-8 25
BUROH oo 11H1:0,NT, 151 " 234 22 26 231 21 245
o BT < R O.NT, 120 " 242 255 25 246 24 24
7-CoH 5 OH oovvieeienieeen, C1H,40,NI, 105 " 279 31 23 274 29 255
7-CeH 70H .vvviiiienieneans 1sH200.NT; 107 . 29-1 345 2.3 287 3.2 2.2
n-CoH g OH oo, C14H320,NI; 105 " 29-7 33 235 2995 34 2:2
n-C,,H,,"OH 11 H,0.N T 108 3144 38 24 311 37 21
n-C3H,s-OH CoH330,NI, 112 " 33-1 41 21 334 41 205
7-CigHyOH oo, CayHy4O, NI, 108 378 51 20 3735 49 1.9
§5300) : RRUUNN C,,H,0,NT, 140 Pet A 232 2.0 26 231 21 245
CHEtyCHyOH ...ccueeen. 1sH140.NTy 77 . 263 26 24 20 27 23
CH,Ph-OH ...0eeeeeenreenaenns C1H,0,NI, 175 Pet B 2815 19 25 278 165 23
CH,Ph-CH,:OH ............... C,;H,,0,NI, 170 Pet A 29-3 22 25 291 19 23
Ph-[CH,l;y0H .......... C,¢H,O,NT, 135 Pet C 307 235 26 303 22 22
MeO-CH,CHy3'OH ............ 1oH 1005 NT 146 Pet A 213 19 28 209 1.7 24
EtO-CH,CH,-OH ..... C,,H,,0,NI, 142 Pet B 230 23 25 225 20 24
$-MeO-C;H,CH,'OH ......... C,sH30,N1,; 176 " 287 22 2.2 283 19 22
NMe,‘CH,‘CH,OH ............ 11H130,N,I5 115 PetC — — 48 —_ — 48
NEt,CH,"CH,"OH ............ 1sH170,N,1; 131 Pet A 25-8 28 47 254 28 46
] |
O-CH,*CH,CH,‘CH-CH,'OH C,,H,,0,NI, 137 Pet B 244 21 25 240 2.0 23
CH,:CH:CH,OH ............... C1oHgO,NI, 178 Pet A 22-1 1.7 2:6 216 14 25
GCHPh:CH-CH,'OH .... C,¢H,,0,NI, 190 Pet B 309 2-8 225 304 1.9 22
PriOH .....ccooeceinenn. 10H 1,0:N1; 180 ” 21-8 21 27 21-5 1-8 25
GCHMeEtOH ......... C,,H,,0,NI, 161 Pet A 23-35 2.2 25 231 21 245
C¢H , ;*CHMe:OH ..... C,;H,4,0,NI, 98 Aq.EtOH 289 34 — 287 32 —
C¢H,;'OH .............. C13H,,O,NI, 145 Pet A 265 28 25 260 27 23
CHPhMe:OH .................. C,sH,,0,NI, 179 Aq. pyr- 293 23 26 291 19 23

idine

Borneol .....ccoociiiiiiiiiiiininn C,,H,,0,NI; 171 Pet B 31-7 34 — 313 31 —
(—)-Menthol ........... C,,H,,0,NT; 143 e 3105 365 24 312 34 21
CHPhy'OH ............. CyoH 1 O.NI; 195 EtOH 352 21 21 352 21 21
HO-CHMe-CO,Et C1.H ;0,NT, 154 Pet B 235 21 23 234 195 23
PhOH  ..ccouvieeeeeaannnn C,sH,4O,NT, 181 " —  — 23 — — 24
O(CH,'CH,*OH), C,sH,,O;N,I, 222 1 Anisole 20-1 14 28 196 13 255

Amine
NHMe .cooverreeeenrieeeennen, C,H,ON,I, 285~ Aq. pyr- 1845 12 545 182 13 53

290 t+ idine
NHePh ..ccoiviiiiiiiiiiininaen. C,3;H,ON,I, >271 - 264 15 48 254 15 4.7
p-EtO-C{H NH, ... CsH:0,N,I; 277+ . 286 21 44 284 205 44
0-Me0,C-C,HNH, C.:H,,O.N,I, >285 BuOH 278 17 47 278 17 43
O<(CH,CH,),>NH ......... C,,H,,0,N,I, 262 EtOH 231 22 — 226 189 —
CH,<{CH,-CH,),>NH ...... CyoH ;ON, I, 205 247 24 — 247 22 _
NHEt, 11H1sON, I3 163 Aq.EtOH 236 26 49 232 23 4.9
NHPh, C,H ,0N,I, 210 " 34-65 225 — 342 195 —
NH,-CH,"CH,"OH C,H,ON,I, 260 BuOH 195 175 51 194 16 50
* Pet = light petroleum, b. p.: A = 60—80°; B = 80—100°; C = 100—120°. { Decomp.
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soluble to the extent of about 19, in cold and about 5—69, in hot light petroleum (b. p. 60—80°).
The urea was insoluble in all the solvents tried, but, as obtained, formed minute needles unmelted
at 300° (Found : C, 16-9; H, 0-6; N, 3-1. C,H,ON,I; requires C, 17-1; H, 0-6; N, 2:9%,).

Uprethanes.—General method. The alcohol in slight excess was added to a hot solution of
the isocyanate (0-5 g.) in light petroleum (b. p. 60—80°; 30 ml.) and heated on the steam-bath for
1 hr. In some cases it was necessary to concentrate the solution slightly afterwards in order to
isolate the product. Departures from these conditions for secondary alcohols, glycols, and
certain amines are mentioned in the theoretical portion. Products are tabulated.
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