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Synthesis of Isotope-Labeled "°N-N,N-Dimethylaniline
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Abstract An efficient synthesis of 'N-N,N-dimethylaniline with "NH,CI as the common substrate is reported. Ammoni-
ation of benzoyl chloride with ’NH,CI provided '*N-benzamide, which was converted to *N-aniline by Hofmann degrada-
tion. Methylation of “N-aniline with methyl p-toluenesulfonate provided '°N-N,N-dimethylaniline. The overall yield of
SN-N,N-dimethylaniline in three steps was 58.3% based on ""NH,CI consumed. As-synthesized product was shown by IR,
NMR, HPLC and MS to be target compound. Its chemical purity is higher than 99.0% and isotopic enrichment is higher than

98.4% N.
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89.5%. LC-MS-ESI" m/z (%): 95.18 ((M+H]", 100).
123 FZFEMLEAFE PN-N,N-=F 2 K B 65 %,
] 100 mL —FHE, I 2.663 g PN Arid A8

(0.0283 mol), 21.070 g XJ FHIE AR H FH(0.1131 mol),
0.390 g f#4kF. A H 6.870 g NaOH (0.1717 mol)i& T
28 mL /K il 45 ¥ NaOH ¥, TR 42 90 °C, fR¥EF
4 h. FILRM G, RMBEAHR =R, 150
mL X3) A, A IAHUAH, ToK MgSO, T4, ik, g
ABRLWA, ERESEVOECK) | V(LR L) =
501, BITHIE 0.5%=4f%], 5377 PN Arid NN-—
FHEIR I 2.249 g, P23 65.1%, F-JF 98.4% N, fh2ial
J% 99.2%. '"H NMR (500 MHz, CDCls) §: 2.92 (s, 6H, H-5,
H-5'), 6.70~6.74 (m, 3H, H-2, H-2', H-4), 7.23 (t,
J=10 Hz, 2H, H-3, H-3"); *C NMR (100 MHz, CDCl;) §:
40.59 d, Jisyse =830 Hz, 2C, C-5, C-5), 112.81 (d,
Jisyne =1.50 Hz, 2C, C-2, C-2'), 116.66 (s, 1C, C-4),
129.07 (s, 2C, C-3, C-3'), 150.69 (d, Jisyi. =10.7 Hz,
1C, C-1); FT-IR (KBr) v: 2924.1, 2801.4, 1599.6, 1575.3,
1503.4, 1443.0, 1327.9, 1260.2, 1212.5, 1190.7, 1164.7,
1126.4, 1056.5, 1032.6, 990.1,938.7, 862.1, 804.9, 746.4,
688.4 cm '; LC-MS-ESI" m/z (%): 123.18 ((M+H]",
100).

2 HR5ihE

ERRE RN Z A HLE e, T sURM % & 5, N
%ﬁimﬁ%&%%MIgI%k%ﬁﬂu$E¥m
FIRR L P ai e fEfr £ 5. 76 PN-N,N-
L 2R (1) B I FE R AP AE 2 A R D IR, W e 87=4)
ISR R SEBE MR K. FEARTFTE, SR RARFE
JEORE A B 2 R T 2T T Ak, JER S
A AR S PN-N,N-— LR
21 FHERERAR

FE 2K F IR () s et Rt e, T S i N/ B K R A
SOV LA b, DLRGE BRI NHCL B s Y. (1)
AT DA 250 S A ) PNH; 3, $Em PN-ZR R 1)
FEAR, P ERCR T LU 2 e
2.2 RKERNIFIRITE X 2 MR N R RN

B %2 B AR S N R BT PR R A I R B v, I
N s R EPN S 75 M ez S Al L 3 N
W SZIG R I, TS IR R B i T TRV A, % 2
TR & (R EE R 2 e i e R, HABOR IR, U 60.5 %;
10K T BT 6 T R RN e, OCR A T R R
1, 1B H] 85.5%. b T HEIK AR
W R RSCR RE ), g Rk 1 PR 2RI b

Chin. J. Org. Chem. 2012, 32, 145~148



Chinese Journal of Organic Chemistry

ISR BV T G Iz ok, T
DCE RN R R IR N 8.5 g I, R IAH]
K 90.5%, Bl TRUE.

1 USRI ¢
Table 1 Effect of sodium hypochlorite dosage on the synthesis
of DMA

AKHES /g NaOH/g 7K/mL

VK/g  KMnOyg WZHR/%

3.1 7.50 25 37 3.9 41.9
3.1 11.25 37 56 5.85 85.5
3.1 16.33 54 82 8.5 90.5
3.1 21.41 71 108 11.15 90.4
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Table 2  Effect of methylation agents on the synthesis of DMA
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Figure 1 Effect of temperature on the synthesis of DMA
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Figure 2 Effect of methyl p-toluenesulfonate dosage on the
synthesis of DMA
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