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Lithiation and Carboxylation of N, N-diisopropyl-4-

methylbenzamide in Ether Solution
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Abstract

As a part of a potential conductive organic material intermediate synthesis endeavor, N,
N -diisopropyl-4-methylbenzamide treating with n-butyllithium at low temperature followed
by carboxylation passing through carbon dioxide gas in ether solution was carried out; At
low temperature(—78°~—20°) and short period of time, ortho-substituted amido benzoic
acid 4 became the major product, while at higher temperature(above 0°) with prolonged
time period, the ketone 5 predominated, which can be interpreted as temperature dependent

competitive reactions,
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hange 717% ZEEHALY 53] diethyl
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ophenone 02 A Ao] Hulrlx] 53] re-
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hexane ) ( GRE) & F7] H&& 37
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SE-30 column& A&t om, AxFr e
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Data = Aldrich Library of IR & NMR
Spectra 9 ¥lm=gich )

2-1. p-Toluoyl chloride 2| 844 10)

p-Toluic acid 6.8g { 50mmol ) S 50mL
o] dry ether & 100mL 2] toluene &% &
Hol| Zolu 3F pyrex flask o] Qe &
Friedrich condenser 8 pressure equali-
zing addition funnel & "x #AA 7lAE
Eao Wi 3718 Bol Wik orld
g9l thionyl chloride& 7}std 7tg3tzm
15 AIZE wbg AZIE g4l B dE s
Eyela rotary vacuum evaporator & 733}
Z53led zere] thionyl chloride 9 tolu-
ene-ether T &4 & ZAlA 7.0g(91
%) 2] p-toluoyl chloride & €2t} 'HNMR
(CDCI4):62.36(s ,3H), 7.2(d, 2H)
7.9(d, 2H) :ir ( neat ) 2950 (weak, br-
oad }, 1780 (C=0), 1750, 1600, 1220,
1170 em ™,

tlo

2-2. N,N-diisopropyl -p-toluamide (3)
o HlZ

2719 e Aol A p-toluoyl chloride
7g(45mmol ) & 150mL ¢ ether-tolue-
ne(1:1) &Y &do} Zolm ice bath 4
ek o] isopropyl amine (9mL )& HA3
7bsti A s AMAE] &7 2 A1 104]
Zb ol mbg Azt MAEEL dEd Xx
HeEs #7155 dHER os o
A B2 ded Aa {715S A Eestd

R BaokIA o2 AN 2

e
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=}
#3lad N,N-diisopropyl -p- toluamide 6.5
g(66 %) 5 A #48 AEE pet-ether
9} methylene chloride &% #9% AHAA

slgct mp 101-1035 'HNMR(CDCI;) :

61.3(d, 12H), 2.35(s,3H), 3.7(m,
2H), 7.15(s, 4H). m/e 219 (m/e

= mass spec®l mass over charge ratio
2 BEaag vehdicd)

2-3. N,N-diisopropyl -p-toluamide 2}
Uty JigA s why.

Pyrex 37 flaskel gas inlet, pre-
ssure equalizing addition funnel 2 Al-
lihn condenser & 21 teflon& 2 se-
aling3 % argon gas& Z& systemd
F71& Btk o7]o) p-toluamide 1.1
g ( 5mmol ) & dry ethyl ether 25mLol
o]l acetone-dry ice bath3Fella] -78°
A 2xg %% & n-butyllithium 3.2
mLE pressure equalizing funnel 2 %¥
AA3] Azigck o] W fAe A o]
Hi oA7]1M 2Ee AMzbE da @IAA

&g oHza £23n F5ga ol
Agog AXAFT 7Y ZHse yAME
s¢ deth

Acid 4 : liquid 'HNMR (CDCI,) : 6 1.25
(d, 12H), 2.3(s, 3H),3.7(m, 2H ),
7.3(s, 1H), 7.8(d, 2H). ir (neat)
: 3700-3200 ( broad, CO,H), 3020, 2920,
2860, 1765(C=0), 1440em™ . m/e 263
Ketone 5 : liquid 'HNMR(CDC,) :40.8
-1.2(m, 9H), 2.4(s, 3H), 7.2(d,
2H), 7.9 (d, 2H). ir(neat) : 3030,
2960, 2920, 2850, 1685(C=0), 1460
om™ ., m/e 176
Acid 6 11): liquid 'HNMR(CDCI,) : 4
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Hoz £47 T & Y= p-toluoy! AFM Fd AEHEES ARt A 290 A
acid 2 %E 293ty olujz e Uukx F (-78°) A73H, £ & Zolo o8 &
A w891 12)  thionyl chloride 2 A+ &3t T ZANA ¥hg A E o)its gAhE F
& e, 97]d diisopropyl amine & Yot S Haud  olPE gaE u
Jbe) AurEel 32 WEQT  AME Fol A Ael B (dry ice), AR 7AHE AL
b olE 3F obel=® MR oge s oo A0 WA TR EIn sdas
lithiume A% A|Z @ olnjz Ao 2 FpEAst A7 Aze 13 2o 164

7} ABEE RS WA Bk kA w o] F&L& ol X HA F5 25y AR

RHE qale] 2EHE Al7|nA ok £ 2 A4t"E @ol o electrophile 2 00,7

WZA 1o ke A] Eo 2uE ] 9 A2 drying tube € EFAAH I YAHES
59 gEolth

Zl. 08 TH mE MHE 2X.

dle] ARy FEAAZ 2A =ALS ) < . L . .
A7) e RAAR F4 zARIES, o . Table 1. Product distribution in vari-
nj=3 wkge A A AP=Ey wre f47) ous reaction conditions.
E‘ﬁc‘ﬂ t!Hyj—\}} —17-}“7]' 2—1‘}' é‘)‘] 33}‘35101 I17_ Run 1\:rpe°uture Time {hr) Pmducts. Yield (%)
%
dlo] o HeA= ol2l g Ho] gdglout wE 1 78 ! 4 only 35
Py -
ST 2 Ukl I BeAo] w2 4niE A} 2 -20 5 4 only i
s3] BAS 2% F A WFE 1 . 1 . .
2]e] Y] proton & NMR%4 singlet& U : n
_ 1 14 12 5 and 29
E}'LH'L-: 7/—10] %730]31]:} “trace of 6
5 R T 2 5 and 29
ltrace of 6}
Scheme 1.
* 4 : 2-N,N-diisopropylcarboxamido-5-methyl benzoic acid.
CO,H coct CONGPI), 5 : n—butyl-p-toluoyl ketone.
soct, - | HNUPr), 6 : pentanoic acid,
™
CHy '::3 CH3 olojz 49 AALS F2 FL 23 (-T8°
1 3
~=-20°) oA @ojAm, ¢ & 2xxA
. comird, con (0°) A ME 49 52 EFEC] oA,
3 »Butd
3 fEtther oM RCO,H
TTeme v * v ol EL X (147014 olME 57 F
3 co, €H, CHy
422 A AL B 5 dud olRe
4 s L] -
ofF e xol4 &7 lithium 3= o]
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Table 2. Product variations in addition
of the carboxamide 3 & carbon

dioxide.
R mglturt E Time (Nr) Product. Yield (%)
‘ )
i 0 a4 eq. 1 ‘nd 1
of 3 5 20
0 o
2 R T a. 172 eq. 2 5 29
af 1
by C!lz
3 78 1 eq. of 3 N & -
3

¢ f : electrophile
R T : room temperature
R R : no reaction
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68 T2 FAttn B of, Axe] ASe
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3 1. 2S ol wm2s AHE oAl

Fig 1. Relative Energy Variation in
accordance with Reaction
Progress.
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