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Process Improvement on the Synthesis of Nitidine Chloride

:b
Ye, Ji
*,a,b

Xu, Xusheng™’ Liu, Zhiqian” Shao, Wenhao”
He, Weiwei**  Zhang, Weidong
(“ College of Pharmacy, East China University of Science and Technology, Shanghai 200237)

(* College of Pharmacy, The Second Military Medical University, Shanghai 200433)

Sun, Qingyan”

Abstract Nitidine chloride was synthesized via reductive amination, intramolecular Heck coupling reaction, aromatization,
methlyation and ion exchange, using 6-bromine-3,4-dimethoxybenzaldehyde and 6,7-methylenedioy-1-naphthylamine as
starting material. The key intramolecular Heck coupling reaction was optimized, and acetic acid palladium(Il) [Pd(OAc),],
tris(2-methylphenyl)phosphine [P(o-tol);] and N,N-dimethylformamide (DMF) system was confirmed as the most efficient
conditions. The total yield was increased significantly, and the optimal conditions may also be applied to the synthesis of other
benzo[c]phenanthridine alkaloid.
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Figure 1 Nitidine chloride (1)
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Scheme 1 Total synthesis of nitidine chloride by Suzuki
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Reagents and conditions: (a) AcOH, MeOH, NaBH3CN, r.t., 17 h, 96%; (b) Pd(OAc),, P(o-tol)3, Ago,CO3, DMF, 4 h;
(c) MnOy; (d) methyl-2-nitrobenzenesulfonate, toluene, r.t., 35 h, 98%; (e) 10% aqueous HCI, r.t., 3 h.
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Scheme 3 Total synthesis of nitidine chloride in this article
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Table 1 Effect of solvent, palladium and ligand on the reaction
Entry Palladium Ligand Solvent Temp. Time/h Yield/%
1 Pd(OAc), PPh; Bezene Reflux 13 15

2 Pd(OAc), PPh; Xylene Reflux 3 20

3 Pd(OAc), PPh; CH;CN  Reflux 12 47
4 Pd(OAc), PPh; DMF  Reflux 5 75

5 Pdy(dba); PPh; DMF  Reflux 6 65

6 Pd(PPh3), — DMF  Reflux 4 76

7 PdBr, PPh; DMF  Reflux 7 30

8 Pdy(dba); PPh; DMF  Reflux 6 65

9 Pd(OAc), P(o-tol); DMF  Reflux 4 84
10 Pd(OAc), BINAP DMF  Reflux 6 47

11 Pd(OAc), Dppf DMF  Reflux 5 51

“ Reaction conditions: Pd (20 mol%), ligand (40 mol%), Ag,CO; (2 equiv.).

4~8 LA, BERREXS 43 F N 1 Heck (IR B RCR
By O T LR A ALBERC A&, R I = (40 F R )
I[P (o-tol)s 0T I BE () R B R 4 T~ = 2R B (PPhs) . R
25 RBRBINAP)AT 1,1-X0( - ZRIE ) — %8k (dppf); <
JSE B[] 6 52 82 F) R e AN AR B .. BT LA#3 - Pd(OAc),,
P(o-tol); I DMF JE & IF MR MR R, F =R WK H)
15%42 =1 2] 84%. B A1k 4 225 4+ 4 1Y) Heck %
RN, ¥ EA A E I Heck fBEE& B A
A, ST ML B PETAT IR 5. PIIEGR 5 4t 4R
filf 3 ZE R FH 6 (methyl o-nitrobenzenesulfonate) F 344
U &S s A= b R P R A, 5 P b
PR R AL 15 2 28 7= P AL R T Bk

2 #ig

ASLLL 6-1R-3,4- ALK FHEER 6,7- 7 F 4
Be-1-ZERONIR AR IERL, R 77 A ) Heck KR M 58
BRGNP SR ICE N 55.5%. 1E
Suzuki )& R ZEIERE b, R BB O, mH
ERAETRI ., SSAAFRA, A BRI [c] JEmE B 2L 1k
BV TR

Chin. J. Org. Chem. 2015, 35, 1353~1356

© 2015 Chinese Chemical Society & SIOC, CAS

3 SIS

B 55
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3.2.1 N-(2-i8-45-=F 84 F ) RHF[2,3-d]-1,3-=
%52 (4) B A Ak,

6-1-3,4- —HEIEKFEE(2) 2.43 g (10 mmol)All
6,7- H 4 FE-1-Z5%(3) 1.87 g (10 mmol)fEIE T HIF
(20 mL)H, F ZBRWT R pH 6, 7E =R 30 min. 24
J& ¥ NaBH;CN 1.24 g (20 mmol) I AN EIH i rf, fE =R
THEE 16 h. W46 R SRERAEENT DB (&
fi) - V(REH=10 : AR EY) 4 3.73 g, /2%
90%. 'H NMR (500 MHz, DMSO-d;) d: 7.65 (s, 1H), 7.14
(d, J=5.0 Hz, 2H), 7.03~6.91 (m, 3H), 6.52 (t, J=5.6
Hz, 1H), 6.18 (d, J=7.6 Hz, 1H), 6.06 (d, J=16.9 Hz,
2H), 4.34 (d, J=5.6 Hz, 2H), 3.74 (d, J=5.2 Hz, 3H), 3.53
(s, 3H); °C NMR (125 MHz, DMSO-d;) J: 148.8, 147.3,
146.8, 143.5, 131.4, 130.6, 125.4, 119.7, 119.2, 119.1,
116.2, 116.0, 113.1, 112.9, 112.8, 109.0, 104.5, 103.7,
101.4, 99.0, 56.3, 56.0, 47.2; ESI-MS m/z: 416.1 ([M+
H]"), 448.1 ((M+Na]").
3.2.2  N-FBLF A0 @4k (5) 49 & &

TEERAT, BE&% 4 (41.5 mg, 0.1 mmol),
Pd(OAc), (4.44 mg, 0.02 mmol), P(o-tol); (12.2 mg, 0.04
mmol)fl Ag,CO; (55.2 mg, 0.2 mmol)¥#% T DMF (5 mL)

3.1
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BIHE

i EE, H R ARSI RN, RN AR, K
MR AFI B =0, N MnO, (48 mg, 0.55 mmol), 4k%:
PFE 1 h, EELE, RS EE IS E, RkY6 5
TR AL JEHTEMAR): M & W k) - V(FEE)=10 : 174l
R REMAEY) 5, 27.9 mg, F2& 84%. 'H NMR (500
MHz, DMSO-dg) 0: 9.29 (s, 1H), 8.62 (d, J=9.0 Hz, 1H),
8.54 (s, 1H), 8.15 (s, 1H), 7.94 (d, J=9.0 Hz, 1H), 7.69 (s,
1H), 7.50 (s, 1H), 6.19 (s, 2H), 4.07 (s, 3H), 3.96 (s, 3H);
C NMR (125 MHz, DMSO-d,) d: 153.5, 149.3, 148.4,
146.3, 140.7, 140.4, 129.7, 128.7, 126.7, 122.3, 119.9,
108.1, 104.9, 103.4, 101.3, 101.5, 56.5, 56.3; ESI-MS m/z:
334.1 ((M+H]Y).

3.2.3 7@ AT ARAT A R OR BB 2 (6) 89 &k,

BALEY 5 27.9 mg (0.083 mmol)FlAR AN FE A ik iR
FiiE 36 mg (0.166 mmol)iA T FZK, [EIJi35h, A
DU, AEZRER, TIE, BIREEK, SR~ E
M) 6 45.1 mg, 73 98%. 'H NMR (500 MHz, DMSO-d,)
J: 9.83 (s, 1H), 8.90 (d, J=9.1 Hz, 1H), 8.37 (s, 1H), 8.30
(d, J=5.9 Hz, 1H), 7.88 (s, 1H), 7.83~7.81 (m, 1H), 7.77
(s, 1H), 7.57~7.52 (m, 3H), 7.50~7.48 (m, 1H), 6.33 (s,
2H), 4.88 (s, 3H), 4.21 (s, 3H), 4.03 (s, 3H).

3.2.4  FALF @A A1) 8 A AR

B 59 6 3 10%EE MR 12 mL, =5
itk 3 h, i, 5 EFMEEY 126.6 mg, 773 85%. 'H
NMR (500 MHz, MeOD) d: 9.63 (s, 1H), 8.75 (d, J=8.9
Hz, 1H), 8.29 (s, 1H), 8.22 (d, J=11.1 Hz, 2H), 7.81 (s,
1H), 7.59 (s, 1H), 6.27 (s, 2H), 4.94 (s, 3H), 4.26 (s, 3H),
4.11 (s, 3H); “C NMR (125 MHz, MeOD) ¢: 170.7, 152.3,
150.1, 149.0, 133.1, 130.2, 120.0, 118.4, 108.0, 105.6,
103.4, 102.9, 102.6, 56.3, 55.6, 50.6;  ESI-MS m/z: 348.1
(IM—CI]"). HRMS calcd for C,H;sNO, 348.1236, found
348.1237.

SCHRARE A% R EE D) TH NMR (DMSO-de)
9.874 (s, 1H), 8.391(d, J=8.9 Hz, 1H), 8.327 (t, 2H),
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7.908 (d, J=11.1 Hz, 2H), 7.795 (s, 1H), 6.355 (s, 2H),
4.902(s, 3H), 4.237 (s, 3H), 4.050 (s, 3H).

HBhM &l (supporting information) #1b A R UG
. IX e A KL AT DA f B A T I 3k (http://sioc-journal.
cn/) BN #L.
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