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A Selective O- and N-Acylation Protocol for Carbamyl Chloride

Lang, Ming

Yan, Ruizuo

Wang, Yuqgiang Yu, Pei*

(College of Pharmacy, Jinan University, Guangzhou 510632)

Abstract A practical and efficient selective O- and N-acylation protocol for carbamyl chloride by using different bases was
developed. The structures of the products were identified by 'H NMR, *H NMR, ESI-MS and HRMS. The mechanism for the

selective acylation is proposed.

Keywords carbamyl chloride; acylation; selectivity; synthetic method
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Reagents and conditions: (a) (Boc),O, EtsN, THF, r.t.; (b) N-ethyl-N-
methyl-carbamoyl chloride, CH30N NaH, r.t.;; (c) HCl/dioxane, r.t.; (d)
propargyl bromide, K,CO3, CH3CN, r.t.
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Figure 1 Synthesis of ladostigil
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Reagents and conditions: (a) Methylamine hydrochloride, NaBH;CN,
CH3O0H, reflux, 6 h, 90%. (b) N-Ethyl-N-methylcarbamoyl chloride, NaH,
CHyCly, r.t., 3 h, 95%. (c) N-Ethyl-N-methylcarbamoyl chloride, EtsN,
CHyCly, r.t,, 5 h, 96%. (d) acetyl chloride, NaH, CH,Cl,, r.t., 10 min,
98%. (e) acetyl chloride, EtsN, CH,Cly, r.t., 10 min, 96%
B2 — Pk P e et mE A
Figure 2 A selective O- and N-acylation protocol for carbamyl
chloride

R AT B REAERLAL
Table 1 Selective O- and N-acylation for carbamyl chloride
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Entry  O-position R Condition Product Yield/%

1 3 Ph NaH* 1b 92
2 4 Ph NaH* 2b 90
3 3 t-Bu NaH* 3b 95
4 4 +-Bu NaH* 4b 97
5 3 Ph Et;N? 5b 97
6 4 Ph Et;N? 6b 98

“ Reagents and conditions: (a) N-Ethyl-N-methylcarbamoyl chloride, NaH,
CH,Cly, r.t.; (b) N-Ethyl-N-methylcarbamoyl chloride, Et;N, CH,Cly, r.t.
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Figure 3 Resonance structures of compound 2
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Figure 4 A plausible mechanism for the selective O-acylation
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SRS-OPTIMELT 4 H 8l siAXI5E; 200~300 HAEZ
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32 IWAHE
3.2.1 3-(1- Bk T KB (1) 89 6%,

FRIUAI TR 2.0 20.00 g (146.90 mmol)iT 250
mL FEEH, AR H i $h R 8 11.90 g (176.28
mmol), FIERNE LN 13.85 g (220.35 mmol). [HI%i MY,
TLC Wl e SgERE, 6 h J5 5Bt N SE e, HARA EI =
M, T pERR L A A, s AT FEE, N 100 mL 7K
1300 mL PR CBEFH. WA HLZ, N 100 mL 10 %
HCI A, BUKJZ, F 10% NaOH %585 pH 1 % 8~
9. FRE, M A A, EuE, 9EE D UKD
(20 mLX3). T4, FREE, £320.00 g HEMA 1, 7%
90%. m.p. 161.0~162.4 ‘C; '"H NMR (DMSO-d,, 300
MHz) d: 9.23 (s, 1H), 7.07 (t, J=7.9 Hz, 1H), 6.72~6.69
(m, 2H), 6.60~6.57 (m, 1H), 3.43 (q, J=6.6 Hz, 1H),
2.10 (s, 3H), 1.94 (s, 1H), 1.18 (d, J=6.6 Hz, 3H); °C
NMR (DMSO-ds, 75 MHz) 6: 157.77, 148.15, 129.47,
117.65, 113.84, 113.68, 60.04, 34.70, 24.77; MS (70 eV)
m/z (%): 151.94 ((M+H]", 100).
322 N-FHE-N-THAFKFEE-3-(1-F IR TH)R
5 (2) 495 A%,

FREUALA 101 2.0 g (13.23 mmol)¥#% T 30 mL /K —
AW g, i NaH 582 mg (60 %, 14.55 mmol),
FEWBEFE Y. 5 min. PRI N-FIE-N- LSS S H RS
1.61 mL (14.55 mmol), =il V, TLC Wil e B RE, 3
h G RV SESE. I 10 mL KE KN, 2 HEHLZ, K
B A PRI Q0 mL X 3), &IFHHLE, K
Na,SO4 T4 WEBR £ R, Wik B, SR
FEEMTEEAL[ M LIR LBE) - VAW =1 © 3 ¥Eiii], 3
2.96 g LEOMIRY, 7% 95%. '"H NMR (DMSO-dg, 300
MHz) d: 7.30 (t, J=7.8 Hz, 1H), 7.14 (dt, J=7.7, 1.3 Hz,
1H), 7.05 (t, J=2.0 Hz, 1H), 6.94 (ddd, J=8.1, 2.5, 1.1
Hz, 1H), 3.55 (q, J=6.6 Hz, 1H), 3.37 (dq, J=32.6, 6.9
Hz, 2H), 2.96 (d, J=36.4 Hz, 3H), 2.11 (s, 3H), 2.04 (s,
1H), 1.21 (d, J=6.6 Hz, 3H), 1.15 (dt, J=24.6, 7.2 Hz,
3H); *C NMR (DMSO-d;, 75 MHz) 0: 154.16 and 154.05,
151.84, 148.28, 129.27, 123.74, 120.40, 120.09, 59.69,
43.88, 34.63, 34.30 and 33.99, 24.73, 13.53 and 12.74; MS
(70 eV) m/z (%): 237.29 ((IM-+H]", 100); HRMS calcd for
C3Hy0N,NaO, [M+Na]*: 259.1422, found 259.1435.
323 NN-ZFHA-N-TH-N-1-3-FAFL) T
(3)8956 A%,

PRI A1 2.0 g (13.23 mmol)i% T 30 mL /K —
A H ke, I E6N 2.0 mL (14.55 mmol), FH# b N-F
FE-N-Z LTS 1.61 mL (14.55 mmol), %3 [V,
TLC il e SERE, 5 h 5 V585, N 10 mL 7KK
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RN, A NUZE, KJEH &P A E(20 mL X 3),
HIFANLZE, ToK NaSO4 T4 #UE B 2 K340 %5711,
Wik LRE, SRR Z T4l [ LR L T5) & V(A
Bif)=1:4 YEMt), 79 3.00 g LEMIRY), 725 96%. 'H
NMR (DMSO-d, 300 MHz) §: 9.33 (s, 1H), 7.12 (t, J=
8.0 Hz, 1H), 6.72~6.70 (m, 2H), 6.66~6.63 (m, 1H), 4.95
(q, J=7.0 Hz, 1H), 3.19~3.02 (m, 2H), 2.71 (s, 3H), 2.43
(s, 3H), 1.42 (d, J=7.0 Hz, 3H), 1.08 (t, J=7.1 Hz, 3H);
C NMR (DMSO-d,, 75 MHz) J: 164.82, 157.82, 143.37,
129.54, 117.93, 114.48, 114.23, 54.46, 45.09, 35.86, 31.10,
16.66, 12.91; MS (70 eV) m/z (%): 237.28 (IM+H]",
100); HRMS caled for C;3H,0N,NaO, [M + Na] ' :
259.1422, found 259.1425.
324 N-FH-N-1-G-FAEFA) A TR )89 E
P,

J7iE A FREUL A 1 2.0 g (13.23 mmol), T 30
mL JEK S HEET, BN EGN 2.0 mL (14.55 mmol),
TN 265 1.0 mL (14.55 mmol), =i %M. TLC M
W N ERE, 10 min J&, RMV5EEE. A 10 mL 7KK
RN, sy HAENLUZE, KZEH &AL (20 mL X 3),
HIFHNLUE, K NapSO, T4 WUk T, Tk L
Ff, SAERAFENT AL [ V(218 L) - V(AR =1:6
VEML], 19 2.45 g AR, FRE 96 %.

J7 B BREUE A 1 2.0 g (13.23 mmol), 3T 30
mL oK ZEH G, 2N NaH 582 mg (60%, 14.55
mmol), FEIRHPER N 5 min. TN 1.0 mL
(14.55 mmol), ==k V. TLC Wi e W EFE, 10 min Ji7,
RVSERE. I 10 mL KRRV, 3 HENZE, KEZ
I SRR (20 mL X 3), A IFFHLZ, 7K NaySO,
T, WOEZE TR, Tk bAE, SR ZE sk
(LR LER) © VOB =1 : 6 YEMt], 4 2.50 g (1
44, 77 % 98%. m.p. 100.0~110.0 C; 'H NMR
(DMSO-ds, 300 MHz) major rotamer ¢: 9.36 (s, 1H),
7.19~7.13 (m, 1H), 6.70~6.66 (m, 3H), 5.74 (q, J=7.0
Hz, 1H), 2.64 (s, 3H), 2.04 (s, 3H), 1.35 (d, J=7.1 Hz,
3H); minor rotamer J: 9.41 (s, 1H), 7.13~7.10 (m, 1H),
6.66~6.64 (m, 3H), 5.05 (q, J=6.8 Hz, 1H), 2.53 (s, 3H),

1230 http://sioc-journal.cn/
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2.12 (s, 3H), 148 (d, /=69 Hz, 3H); “C NMR
(DMSO-ds, 75 MHz) major rotamer o: 170.12, 157.88,
142.96, 129.72, 117.78, 114.36, 114.34, 49.68, 30.28,
22.46, 16.27; minor rotamer J: 169.94, 158. 01, 142.92,
129.97, 117.38, 114.55, 113.80, 55.24, 27.62, 21.99, 17.92;
MS (70 eV) m/z (%): 194.24 ((M+H]", 100); HRMS
caled for C,;H;sNNaO, [M + Na]": 216.1000, found
259.1006.

4 Bh# Rl (Supporting Information) &b &40 'H
NMR, "C NMR, ESI-MS, HRMS &3, X Lepph}nf DL 4
2 AT P 3 (http://sioc-jour- nal. cn/) b T 4.
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