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Abstract

Boscalid is a new broad-spectrum nicotinamide fungicide. At present, there are many reports about
the synthesis of boscalid in the literature at home and abroad. In this paper, the synthesis process of
boscalid is simply summarized, and the synthesis method of intermediate 4-chloro-2’-aminobiphenyl
is also described. On the basis of the existing synthesis method, it is proposed to synthesize
4-chloro-2’-aminobiphenyls from o-bromonitrobenzene through reduction and Suziki coupling
reaction with p-chlorobenzoboric acid, and then condense with 2-chloronicotinyl chloride to ob-
tain the target product. The total yield is 92% and the purity is over 95%. The raw material of this
synthetic route is easy to obtain, the steps are simple, the yield is high, the production cost is re-
duced, and it is suitable for industrial production.
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1. 518

WE P 17 1% (boscalid) /& [ 17 R (BASF) 2 Rl JT A (35— 14 SDHI 2R/ B[] [2]. € BIfEHIHLELE
YRR T AR AR PR BE 2 50K 11, J BRFA TR I S, MOS0 T R N REIR (L 4, B 283G U IR TR LT
WE P B e B A ORGP AIG T IO T, R A & L 0 AL A i, RIS IR RS L B 2228 4. eAh,
W T HAE VLB By P A Btk R VR4 22 4 AN I B BB AR S BOR 3], BRItk Bk
VIRIERSONIE TRV TR S N Pl

AR H AT FE P A SCHRR A IRAE e L S R R B PR T MR 4-S-2 - R OR A 2-
SUMBESGHAT 4 & NG 2], BEIT R R mR P AR 4-G-2 - IR S . 73— MOy AR
4-F-2 R, 2014 20 N AT B WEBE R Z[4] [5]-

AR BEYFRIE T R 4-G-27 - SRR AN 2- SO S 5 (0 S N B 2 o 4-30-2 - R IR 15 K
WEE P T J F) 2 e DA, (B 5 RO s S B — o AR SCHRAROE , 2- 50 -4 - SR K & U 230 %2
FghEEE, SEAE RN, S RNEBE NG AR EA LT UM 1) DURHE . 4-GCRBENERL, Ol
N, AACEON T, 19 E)] AR R ARIROR[6], S 2-SUMBLE A &, 1B BT, MR
R ZRARAG, H N B K B R R A — 8, SR B =R, AL PRI A oA 5 5t
2) IAPSUREEE AN ERE, 50 SRR AT BRI NG, A aIER T, 5 2-UWIR N, 531 H
PRPEMINT], BRBRRAE A A R, HG A BRI AE; 3) DASKRICRRZ N JERE, 50 &UORTIER 24T Suzuki
JNL, 138 420 -FAAEBOR[8], B 2-RUNBRA &, BRI, RSB R, AES
RIUBLA 5 4) DLARGUHEE RN IA R, 50 &R AT BB R N, e Smic i, 132 4-
W2 R[], Y 2-RUNBERAE G, RSB AR, P BRI A S G = kTS e, HIE R
AR, IR ™

EEXTEL UM TZAAER R, 3RAT1520 7R & g, RO T LA EBR L TP O R R, T
WG T —ZIRCR . DIABIRAESE AN ERL, i NEGEIR, F5 0 GURMIRRIEAT IR SN, & R AR
42 R AW, F)a S 2-RUHIM RS &, S RINEIE R, WA 1o SURIAE] 92%, 4E)EiAF] 95%LL .

2. SCUGER4Sy
21, {u3=

T SO 3 A (Agilent 1260); SR (i1 (Agilent 7820A); gk #8 KAX(RE-52C &, EigiV 54k
AR )s s RAC(WRS-1A B, EHERE SRR A IR A A]); JEH /KBS ZE(SHB-1 &L, AN 148
X287

DOI: 10.12677/hjcet.2020.104030 238 =AW EESE YN


https://doi.org/10.12677/hjcet.2020.104030
http://creativecommons.org/licenses/by/4.0/

RS

9 2 1

Br H,N NCI (\fJ\N

Br 2 2 |
Cl B(OH H
O2N. :/h a H,N (OH) . . NCI Nl
Cl
b c O
1 2 s ©

3
a: Hp HCCMEBEALT], CHOH, 70°C, 2MPa; b: N, K.COs PdCl(dtbpf), tol, 757C; c: tol, 70°C.,

Figure 1. A new route for the synthesis of boscalid

Bl 1. IEEtERRRI A AR

2.2. k5l

2-IRAEIER, LR EFMC AR THUEA A B AR M ARI[10]. &/ AT, #IARIT AL T
WAHRATR XNEEMEE, ACTHERIIRBEA R AR HAb L il A 75 iR 4 .

2.3. EWHE

231 2-REBQMER

FE 1L s RSN 2-IRIE S 60.6 g AlickMEARLEALA 1 g MTHEY 400 g, B/EME, HWAES
REEEJ] 2 MPa. iR 70°C R 3 he HlbGig)s, U8, JEMRE 28T i, TR FORE S,
TR FRABIR 1S B 2-1IR 7K % 50.1 g, 21JF 99.1%, UK 97.0%.

232 4-8-2-FEBKEQHER

£ 1000 mL VY A, 4RO 200 g S, 150 g 7K. 45.5 g XFEERIER . 50.1 g 2-1R 2K i Al
63.4 g BRFERAT, B EH=IXJ5, A 0.09 g PACly(dtbpf), FHifZ 65°C~75°C M 3 h J&, HEUREAIN& #
JG, BIEEMEAFIAGE T HRFIK, SO RS ARHEAT I 38, B A T T B, KBRS E
1h, )2, EKZ. BHETHRET WK, SRE 110°C AL, LW EKMEEE LK, 53 4-5-2-
RAEDCREW, BRE, B8 B9 58.09, 405N 97.2%, YN 98.1%.

'HNMR (400 MHz, DMSO-de), 5: 7.45 (d, 2 H, J = 10.3 Hz), 7.42 (d, 2 H, J = 10.4 Hz), 7.33 (d, 1 H, J =
9.6 Hz), 7.14 (t, 1 H, 10.4 Hz), 6.83 (t, 1 H, 9.7 Hz), 6.71 (d, 1 H, J = 9.8 Hz), 4.58 (5, cl, 2 H, NH,).

2.33. IEBERRIG)ER
7E 1000 mL VU FUBeirp, i 4-5-27-2 B 0K 58.0 g HIZK 200 g, fiiH:FHIE % 40°C~45°C, JF
UREZ I N 50.6 g 2-FUHIBE AN 58.1 g FIZRINRA R, WM& R EAIRE 70°C, PRIERM 4 h, BRI
Hi%J5, 4 100 g 5% 5 EEEZ . 100 gl0%Mk AN 100 g /KEEw, FESE, FHKE. HERZE
SHABREIR 2 10°CLUT, #rth BB, B0, HET-130E MR iz (8 4 95.4 g, 4172 98.0%, W% 97.6%.
'HNMR (600 MHz, CDCly), &: 7.29 (d, J = 3.6 Hz, 1 H), 7.34~7.37 (m, 3 H), 7.45~7.48 (m, 2 H), 8.13 (d,
J=7.1Hz, 1 H), 8.20 (s, 1 H), 8.41 (d, J = 7.7 Hz, 1 H), 8.44~8.50 (m, 1 H).

3. ZR5WE
3.1 MEEFRELTIBEERE

PP IR UL 2-I RSN JEORE, WA VAR, AEAEAGTI I 25 P AT IR, 20T 1 e )
MIZAETT, AFEREAGIAE RS RET,  B s KHIHIROR, 45 RAEL 1
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Table 1. Inhibition effect of catalyst on dehalogenation

= L TR B Ra RO HIHIRUR

SRR HeAL) Tk 54 2 (%)
1 Ni(R) 2.4%
2 Pd(PPhs), 3.5%
3 PdCl, 2.0%
4 i AR HE AL 0.3%
5 Pd(OAC), 2.7%

BHE 1A a] LA, AN [ (R A 0t i i 00 R (9 22 BEAE K, 223 1 Ni(R)Pd(PPh3),. Pd(OAC),+
PACI, Sl eV AR e Ak 77 55 FLARHEAL 7R, I rp DL o PR B A R R ikl AR B £ BT DA A B i 1k 4
TEALTIE N &8 5 s B AL 77

3.2. 1REXE MR HFRIILIERE

P B Suzuki-Miyaura R M 2R 2-38£(0.29 mol, 1.02 equiv), 4-FRHIE(0.285 mol),
1%(0.46 mol, 1.62 equiv), AT, 3h, Ny, 75C.
WP XAMEDL, WL T ASF AR S5 WIS BA B S 2B TR R 2], e 2 i

Table 2. Optimization of Suzuki-Miyaara coupling reaction conditions

£ 2. Suzuki-Miyaura BBk &z R L IL IR IF

L5 AL LS o4 ST [E] (h) W (%)
1 PACl,(dtbpf) PCys-HBF, KOH 4 90
2 PACl,(dtbpf) PCys-HBF, KsPO, 5 93
3 PACI,(dtbpf) PCys-HBF, KoCOs 3 98
4 PACI,(dtbpf) PCys-HBF, NaOH 45 87
5 PdCl, PCys-HBF, K:COs 5 75
6 Pd(OAC), PCys-HBF, K:COs 4 85
7 Pd(PPh):Cl, PCys-HBF, KoCOs 4 83
8 Pd(PPhs), PCys-HBF, K:CO; 6 72

M 2 R CAE Y, AN BT SCR IR bR, o L KoCOa 5 R R f iy, HLBRIR S A
BAK, B, FRATBZIERE T K.COu /EAIX 4 Suzuki-Miyaura (B SR IBR . b4k, A [E I HE AL 7%
MR IR BE K, Bl 12238 T PACly(dtopf). PACl,. PA(OAC),. PdA(PPh)sCl, & Pd(PPhs), 5 F R FH 1)
AR, SR ZEFRBA ., FHh DL PACI(dtbpf) R et A ABRATR &L T PACI(dtbpf)E Hyix 2D
ABVIBR SN (1) fRE AL o

3.3. MERMHIFHIMILIERE

PP IR DL (R A 452 -G SRR AN 2- S SO BEORE, 7 W R 7R K 2 AR AT 46 & SONE, Y
FCTAER R ERHIC L — B B OL T, SR BERT S BB ) 2 i SRR IR, e 3 B

M 3 AT LAE AR SONEIRLEERT SRR 8] 5 AR RE AR . IREEKAR, i Ase s,
FECE BN MC, S, RN R, EHERNEZ, SBCEEMCEITA TR, REWTE T
Ao RSRAE AT g [RBORE 70°C, [N IE] 4 he BEERHFT, 4i6 IONEIK B @ AUk 3 ek
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Table 3. Effect of reaction temperature on condensation reaction

3. RELEE XS K NAIFE

ST S N FE(TC) s E()] (%) 2 (%)
1 30 17 90.1 87.4
2 50 9 95.6 94.7
3 70 4 98.0 97.6
4 90 2 97.7 97.3
4. &g

EH DL 2-IRIEE ARG R, SR, S EORERE I suziki (RIS, AR 4--2 - E A

BAOK, e 2-RUWB AR &, RRIEREE G, SR 92%, ZUE 95%LL b MRk S H e SRR IE )
JHEMEEAW TR 1) FRRS R, BRAERIRIIME: 2) A 4-A-2 - Z BRI R, i 4l
BORMAE: 3) BARNCERABIR IS, MR AR — it 4) M 2-IRMEREG W 2-I1RKE,
AUAARRIP IR, RIS e SR T2, RN — R b, BRI, 22 /8.
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