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NAME LAB PARTNER WITNESS

Lin A Chemist

Pupose: 7o prepare N, N-diethyl-n-totuamide (DEET) and characterize it by (R and proton NR
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/@@//Mf Struc fm/ Formaln | Mol Wt /”/ 5& pe/m’/l‘y fafeéy
Causes ege, ki, respiratory tract ieritation
7
i: - it
Totuis Ho % ¢ /
e Tothie Aeil 0= 736.75 Py 236 7.05 g/m
CAr
Cattsl,
M@ééﬁh/fﬁhé(@h@&hm@@aﬁ
ules, e, tive, tact with
Thing! Cblowide o, 778,97 705°C 76°C 1,63 g/ml | ST Water—reastive, Contast with
water Qberates tovio 248, [aaéf/mfaf /fa/.s’fa/me
which inereases the flw of tears).
Fossibte. iritant
Sodin Sutffate Na SO, — — — —
Humful (f absorbed through the shin. Causes eye
and shic burns, Causes dipestive and respiatory
ﬂ/éfé//a/«//'m / A, 3@72/ Z/V# 73.73 -50°C 55°C 0.7 //rr/ tract burns, 55/‘&/«&@ f%mmzz% %’7«/{'/ and vapor,
Vapor may cause flash five.
5&6‘/‘@/’(&{? f/mm%z /??«/2/ and vapor, /”af fmr(
) . . explosive perasites, [rritating to eyes, shix and
Dicthyl Ether (CHCH) 0 7412 7176 °C 35°C 0.7 g/nl , ,
respiratry tract. szﬂm’ may cause drowsivess and
dizziness,
Sodiun //fe/ﬁmb{e, MhOH . . . . Corrasive. Cuases eye and ki burns, May cause
70% a. resgpi<alory tract barns,
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DATE EXP. NUMBER EXPERIMENT
8/28/2012 | LAC-14 DEET
NAME LAB PARTNER WITNESS

EA Chemist

RKeagent Strae tm/ wmale | Mol Wt /7,/0 By Dexsity Safety
//}z//%é/mb . . . . . Causes eye, skin, and respiratory tract burns .
Ao 70% Corrosive.,
» fl.,u :i Tf j j} leritant
) A Dicthylon ‘ = )
\ 797, — 777 99
ihionts [z ch 97,27 C | 0.9% g/nl
C. M0
/ﬁ/a(y cause /‘%/’W;‘afﬂ/‘”l(« tract ritation, /%g cause
Abunia AL0; — — — — lung damage, /%oz/ cause meshanical eye and ki
wrtation,
Flammable lpuid and vgpor Harmful by ichabation,
2 - v contact with skix and f swallowed, lfritating
Hovare A 86.78 950 é. ,; 0,673//”/ it contae a//"f it and [ff swallow mf/a//y 7]
69°C eyes ad ki, Vgﬂmx’ may cause drowsiness and
dizziness,

When heating a reaction apparatus, be sure that it is gpen o the air s that pressure buld ap and subsequent rupture of the

apparatus does not vccar.

When heating liquils, make suwre the lguid i stivred (or a boiting chip 1 added) to prevent bumping

When performing an extraction, make sure to vent the separatory fumel often to prevent pressure buili-p.

Frocedure

7. Assemblle the apparatus shelohed bebow, be sure to vent the outlot into the hood/ (WOTE: Aparatus must be dry/)

2. Add 0.272 g n-totuse acidl to the reaction flast,
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DATE EXP. NUMBER EXPERIMENT
8/28/2012 | LAC-14 DEET
NAME LAB PARTNER WITNESS

EA Chemist

3. e a HOOD(Y), add 0.30 nl of thiyl chtorite,

%, Start cicabution of water through the roffun condenser, then heat the reaction gently util the misture begins o borl
5, Reftus the misture gently for 75 miv, thex cool to room temperature,

6. Using the syringe, add 4.0 nl anhydpons ether to the misture and sti antil sobution is obtued,
7. Dissobve 0,66 nl of ice-codl disthytlamive i 7.33 nl of anbydious dicthyt ether

8, Add solution from step #7 via syrige to the reaction flask deapwise over 70 - 75 min,

9, Sti reaction misture for 70 mix at room temperature,

70. Add 2 nl 70% NaOFf (via syringe) and stie reaction micture for 75 mi at room lemperature,
77, Transfor to separatory fumel and disoard agueons (botton) layer

72. Wash organic layer with 2 wl 10% NaOff Disoard agueous (botton) tayer.

73. Wash organic lager with 2 wl 10% HOE Disoard agueaus (botton) tayer,

74 Dry the organie tager with sodin sulffate, then decant to a small conieal vil,

75, Lvaporate ether using a kot plate on o bow setting,

76, (iller the orade product from step 15 through 7.0 g alumina in Fastear ppet cotumn, elute with hexare (5 - 7 nl) into a swall
tared beaker.

77, fmyamte the hewane on a hot /Mzz‘e over low heat

78, Wejph product, obtain IR and proton NR spectra,
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8/28/2012 | LAC-14 DEET

NAME LAB PARTNER WITNESS
£ A Chemist

Data and Dbservations

St
2,

70,
72, 73

74,

78,

76,

77.

Dats)/Dbservations/ Calbabations

Wt of n-toluve aeil- 0.275 9. 0.275 g (7 mol)/736.75 4 = 0.0020 mol

Vol SOCY, = 0.30 L, 0.30 wl((7.63 3/7 nl) = 0,489 4.
0489 47 mol)718.97 4) = 0.0047 mol

/@[f/m/ 20 min, run took about 70 mix to coof to room temperature,

4.3 ml ether added, sobution was a brown color

Vol disthytamive = 0,70 wl. 0,70 nl(0.7 3/7 wl) = 0.9 4
0.99 97 mot) 73,13 3) = 0.0067 mol

Vol ether ased = 7.5 nl
During the addition, a thick white cloud formed over the reaction misture.

Vol 70% NaDH = 2.4 nl

Vol 10% NaDH = 2 nl, vol 70% HCl = 2 nl

Lrough sodiin subfate was adied 5o that free-flowing grantes were present, sotutim allowed to stand over

sodiam fa%fate [fw‘ aboat 75 min,

Hot plate setting = 3, stow strean of air was divected over the top of the viad to assist evaporation, Crade

/m:éwf was a darho-brown //'7«/2{,

Abumina removed the brown color {f/‘m the /M(/aaf,

Hot plate setting = 3, stow strean of air was divected over the top of the vial to assist evaporation.

Froduet was a ye//wa //'y«/&{
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78,

Conelusions

Beaker tare wt = 37.873 Y
Beaker + DEET = 32,273 9
Wt DEET = 0.340 2 (m/e f@//m 0/77,

Theoretizal Ja//é/a{ caleubation:
Linttig reagent i m-totuic acid (MTA, 0.0020 mot)
0.0020 mol MTA(7 mol DEET)7 mol MTA) (197.27 g DEET/7 mol DEET) =
0.383 g DEET

Porcentage gield = (0,340 4/0.383 g) v 700 = 88,8%

FTTR (fith, Nal¥ plates): 2980, 2880 (9" C-H), 71633 (C=0), 7585 (aromatic (=C) on”
V4 corresponds to that 0[f ar aulhentic J’a/r(//e ﬂfw &w tral Database fw‘ @;w/r/a &//(/ﬂ«/{df/

"H-NHR (COCE): 8 7.5 - 7.7 [ ## Atf), 3.53 (3, 2 ethyl CH,), 3.2¢ (3, 24 ethyl CH),
2.35 (5, 3t A=CHy), 1.23 (4 3 ethyl CH,) 7.09 (4 3H{ ethyl CH;)
e corresponds d/ﬂ&’@(i lo that of an authentic sampte /rw S %’K/

DEET conll be produced ix 88,8% il from m-tobue acid and the identity was confiomed by IR and proton e




