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ABSTRACT. In this study, the improved large-scale synthetic route for epinastine hydrochloride, the second-generation anti-
histamine, was developed. The original synthetic route involves the synthesis of an aminomethyl derivative, the main intermediate,
and in this process hazardous materials such as very toxic phosgene and sodium cyanide along with the explosive and expensive
aluminum chloride and lithium aluminum hydride were used. In order to improve the synthetic route, we developed industrially
very useful process to prepare the aminomethyl intermediate by the synthesis of the phthalimidomethyl derivative first and easy
removal of the phthalyl group using hydrochloric acid or methyl hydrazine, and hazardous materials and expensive reagents
were excluded in this process.
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Scheme 1. Medicinal chemistry route to epinastine hydrochloride (I)
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Scheme 2. Commercial route development of epinastine hydrochloride (I)
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t}. Thin-layer chromatography (TLC)+= Merck silica gel 60
F-254 3842196025 mm)& A8} Aol R o,
phosphomolybdic acid= B4 3}o] 25+ T §-74-2 Tho-
mas-Hoover H A58 47| 2 5435191 AR o
ok} '"H NMR A2 E 32 Bruker AMX-R300 Spectrometer
(300 MHz)ol 4| CDCLE 8W= A8t S43FA02m,
chemical shift&= 6 2 =2 A ppm O & F7|5}F I SH a2
= o33 Zol eFA R 17)31 %t s, singlet; d, doublet; dd,
doublet of doublets; t, triplet; m, multiplet; bs, broad singlet.

Epinastine hydrochloride (2] £+

6-Phthalimidomethyl-5H-dibenz[b,e]azepine: 98% Phthalz-
imide 1.537 kg (10.45 mol), 85% potassium hydroxide 0.789
kg (11.95 mol)-& dimethylformamide (DMF) 7.0 Loj| 7}5}aL
80 °C= 7H5}e] 51 T} 45 °CR W75k 9e). o] Egtelo]
6-chloromethyl-5H—dibenz[b,e]azepine8 2.000 kg (8.274 mol)
S 7}8}11 45 °CollA] 15 A17F ket uhS 9k & 2
125 L5 9o e)7F eXA] =& Wik E 250 - 300 rpm-=
FAIBFHA 2 A7k A A A 3] A7t v Aol A 2 A
Y wHbskATE A/ AA| S of sho] A 6 LR 23]
AIZZE 350 - 60 °CoY| 4] 24 A7t g A z23ke] H24 3=
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2.669 kg (4=& 92%)2 A 2lch 'H NMR (CDCly) § 3.62 (s,
2H), 5.09 (s, 2H), 7.06-7.15 (m, 4H), 7.26-7.31 (m, 2H), 7.39
(t, 1H,J=7.7 Hz),7.60 (d, 1H,J=8.1 Hz), 7.72 (m, 2H), 7.88
(m, 2H).

6-Phthalimidomethyl-6,11-dihydro-5H-dibenz|b,e] azepine:
6-Phthalimidomethyl-5H-dibenz[b,e]azepine 2.500 kg (7.094
mol)2 DMF 12.5 Lof| 7}5}al 10% palladium charcoal 0.28 kg
= A A 3] 7HRE o ZEREE ol Al ATk S A9
A2 10 7]e.2 FABFEA 70 “Cofl A 10 AIZHE<QE Rkt
%At} WHS 9 B ofmhato] of )& 7ketol| 2ja) 4|78k
AFZ acetone 12.5 Lof| 7}3F tF-8- 5124 wuksloloh ZHAE
of2psial gzl zsto] HAgkehE 2.250 kg (& 90%)=
219lt}. 'THNMR (CDCly) § 3.87 (d, 1H,J=15.2 Hz), 4.27-4.31
(m, 2H), 4.47 (d, 1H, J=15.2 Hz), 5.20-5.24 (m, 1H), 6.45 (d,
1H,J/=79Hz),6.61 (t, 1H,J=7.4Hz),6.92 (t, 1H,J=7.6 Hz),
7.00(d, 1H, J=7.3 Hz), 7.18-7.26 (m, 4H), 7.72-7.76 (m, 2H),
7.85-7.89 (m, 2H).

6-Aminomethyl-6,11-dihydro-5H-dibenz[b,e|azepine: ©|3}
v 1 ~ 69]| 4] 6-phthalimidomethyl-6,11-dihydro-5H-di-
benz[b,elazepines SUEZAE AMGSI L ~& B E 9
S B et AL ALgel ot

(3 1) 2422 1,064 kg (3.002 mol)S 20% HAF10.0 L
ol 718} A A 5] 7psto] 5 AZHESE SRk
o2 WStk AAE TAES ofsto] A sk oo}
dichloromethane 15.0 L2 &3}t 97122 AA14=15.0L
9} 323}A] 4= 15.0 L2 do]o] A&t & Fa= magnesium
sulfate - 7}5}0] =52 A A 8kl o 1gt o 31A4E dichloro-
methane 3.0 LE 7] 20| A A3}t o] B = 5151 7F
Y5=5to] 2 U] F23EHE 0.667 kg (& 99%)= &
9t} 'H NMR (CDCL;) § 1.5-2.3 (bs, 3H), 3.13 (dd, 1H, J =
12.5,8.6 Hz),3.27 (dd, 1H,J=12.5,4.5 Hz), 3.92 (d, 1H, /=
14.8 Hz), 434 (d, 1H,J = 14.8 Hz), 4.74 (dd, 1H, /= 8.5, 4.4
Hz), 6.63-6.72 (m, 2H), 6.96-7.08 (m, 2H), 7.09-7.26 (m, 4H).

(49 2) ZHHEA 1,064 kg (3.002 mol)L 36% H2AF5.0
L2} acetic acid 5.0 L2] &&}oiof 716111 3 A 7F SR &
A2 0 2 WZhskltt. o) o Wiy 13} -5 U gk work-up I -&
AA 2 de] FA8leHE 0.661 kg (& 98%)= ATt

(3 3) 294 1.064 kg (3.002 mol)2 chloroform 9.0 L
o] 50]37 methylhydrazine 1.382 kg (30.0 mol)< 7}3F th-2
Ao A 1 A7 wRkseich Bk ¢hw & oja}sto] 584
ES8E AABHL o A A= 3.0 Lo} 223k 3.0 L=
¢1o]of AJAsFEt. o 7] ofl > magnesium sulfate S 75}
TS AlASEAL o] 2t o3 ALA|E chloroform 1.5 L2 7
o] A sIeIT o g i gokal Ao Sste] 2. 44e
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(3 4) 24E4] 1.064 kg (3.002 Il’lOl)‘g chloroform9.0 L
of| =-0]11 phenylhydrazine 3.244 kg (30.0 mol)= 7|3+ th2-
A 24 1 AJ7F BHEESLY. 0|5} P 374 Bt work-up
e AA L Ao FA 3k 0.660 kg (78 98%)= &
ot}

(49 5) ZHHEA 1,064 ke (3.002 mol)S ethanol 7.5 Lo
+5-0] 31 methylamine 0.932 kg (30.0 mol)& 7+ o} 5 A|7F
B SR anket & A0 2 WSt A E A1 E o
2F3}o] |78 0101 71915531l ethanol & 41715} 21k
ZFAFE dichloromethane 6.0 Loj| 350317 -80S A~ 1.5L
o} 8141914 1.5 L2 Qo] o] A| skt o} 7] o] T4 mag-
nesium sulfate S 715} =22 A| A SHAL oA} th5 A&
chloroform 1.5 LZ 7j2Lo] A&}t o] WL = gFs1ar
ZFobeZ3l0] 9 QAo A EIEHE 0.600 kg (458 89%)2
Ak
(3 6) =4 1.064 kg (3.002 mol)2- isopropanol 7.5 L
of &=0] 3L sodium borohydride 0.340 kg (9.0 mol)S 824 0|
A7) Qe A 8] Zhshe Al satetede. 9 sl vt o
o A2 A 5 AIZE B whbsko] uhg-o] 2bm EH JLA|E of
ko] A ASEAL o HE 7 t5-F-5}<] isopropanol& A A5k
ATk o5k S %%1 onrk-up S AA Aol =
Z 5k 0.540 kg (558 80%)= A}

=

%

Epinastine hydrobromide: 6-Aminomethyl-6,11-dihydro-
5H-dibenz[b,e]azepine 0.673 kg (3.000 mol)< ethanol 6.0 L
o] &=0]32.0 -5 °C2 YZI5}9Th. cyanogen bromide 0.318 kg
(3.002 mol)-2- tetrahydrofuran 2.5 Loj| =0]31 o] -8-282-0-5°C
= FAISHHA 7] &Mool A3 A7tk 25 A
o2 59 3 A ket & A H A4S o kAT hA
= ether 5.0 LE A|2|5}o] 1231315 0.840 kg (528 85%) S
23l

754

Epinastine hydrochloride: /}7]of| 4] ©o] %] epinastine hydro-
bromideE- toluene 8-2 &0 A sodium hydroxide >89 <
2 &2 5}o] epinastineS ¥ 1T} A4 E epinastineS- ethanol

of] =0]aL HSkpar 7|H| 2 Z3HA| 7| H A A o] °4°1letﬂ o]
AR o 5FaL ether® A2 5}o] 2|%3}8HE2] epinastine
hydrochlorideE A it} 8% 272 -273 °C; "HNMR (CDCl5)
§3.48 (d, 1H), 3.71 (d, lH), 430 (dd, 1H), 4.45 (d, 1H), 5.35
(d, 1H), 7.11-7.50 (m, 8H), 8.41 (bs, 2H).

Ak 2. 1 =5 2008W % AP T el Al kst T
0] A0S X Yo} S| Q&Y T

REFERENCES

1. Simmons, F. E. R.; Simmons, K. J. New Engl. J. Med. 1994,
330, 1663.

2. Grant, J. A.; Danielson, L.; Rihoux, J. P.; DeVos, C. A. Allergy
1999, 54, 700.

3. van Bever, H. P. Eur. J. Pediatr. 1992, 151, 870.

4. Amon, U.; Gibbs, B. F.; Buss, G.; Nitschke, M. Inflamm. Res.
2000, 49, 112.

5. Kamei, C.; Akagi, M.; Mio, M.; Kitazumi, K.; [zushi, K.; Ma-
saki, S.; Tasaka, K. Immunopharm. Immunotoxicol. 1992, 14,
191.

6. Data from IMS Health Korea (2009).

7. (a) Walther, G.; Schneider, C. S.; Weber, K.-H.; Fugner, A.
Heterocyclic compounds, processes for their preparation and
pharmaceutical compositions containing them. UK Patent
Application GB 2,071,095, Sept. 16, 1981. (b) Walther, G.;
Schneider, C. S.; Weber, K.-H.; Fugner, A. Fused Dibenzo
Imidazolo Compounds, Compositions and Use. U. S. Patent
4,313,931, Feb. 2, 1982.

8. van der Burg, W. J.; Bonta, L. L.; Delobelle, J.; Ramon, C.;
Vargaftig, B. J. Med. Chem. 1970, 13, 35.

9. Ikeda, S.; Takahashi, Y. Method for Preparing 6-Aminomethyl-
6,11-dihydro-5H-dibenz[b,e]azepine. U. S. Patent 7,196,193
B2, Mar. 27, 2007.

Journal of the Korean Chemical Society



