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Properties and Activity of the Cinnamyl Chloride with Minoxidil
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Abstract — We havc synthesized the cinnamyl derivative of minoxidil, N-2-cinnamylamino-4-amino-6-piperidi-
nopyrimidine 3-oxideMMINAMYL). Physicochemical properties and structural analysis on this compound were
examined. And also, we have screened its antialopecic effect.
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Fig. 1. UV spectrum of Minamyl (1.3 10° M).
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Fig. 2. IR spectrum of Minamyl (KBr).

A1, UV, IR, MS @ NMR 58 543} B3 Hxf
= }EHQ]' o] selstsich.(Fig.2-4) UV FA 2v] 2]
hEr o)z 33A4R-E 237 2 283 nm$ 7, KBr discH
‘——_’,‘- l‘ IR ~=l =212 3280 cm'Z3]«] NH, 3108 cm’
o] ¥WFEE= CH, 2940 cm™'ol| A|¥-5 CH, 1673 cm’ll py-
rlmldme—rl C=C, 1635 cm™l] C=N, 1540 cm™¢]] C=C ==
C=N, 1330 cm™o]] C-N, 1260 cm™ol| N-O5-2& &<l 3 <= g}
glem, 1250-1000 cm’el) C-OF vehf= =olz= ¢l9l
o} 28] MS ~ZE&H e gleji= 325[M] Ho|mE, 'H-
NMR 23 E219] 79l 1.455-1.586(m)7} 3.437-3.456(t)
of] tlelb= peak: piperidine2] 107} proton, 4.766-4.779(d)
| 'CH proton 27, 5.315(s)°ll v}eh}= peak+= pyrimi-
dine®] 5CH proton, 6.569-6.630(q)°l el peaks
2'CH proton, 6.753-6.784(d)] }1eli}= peak= 3'CH pro-
ton, 7.302-7.331()}] vtel}e peak= 6'CH proton, 7.362~
7.392()] vtep}E peak= 5.,7'CH proton 271, 7.431-
7.446(d)el) VFEhbE peak 4,8CH proton 27}, 7.756(s)e]
NH, proton 271, 7.940(s)ell NH proton 5 $]2] 7|7 &4 o
oletZHE vl5ADe] 2-amino7 |7t At FRefe] =g}
Zsgt%l  N-2-cinnamylamino-4-amino-6-piperidinopyri-
midine-3-oxide (MINAMYL:C;iH,;ON;, mw 325)2 E3 =
St

Anal. Caled. for CgHyuONs (mw: 325). C 66.46%, H
7.08%, O 4.92%, N 21.54%, found: C 72.16%, H 8.73%, O
00.00%, N 17.33%
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Fig. 3. MS spectrum of Minamyl.

© 5 73%, mp: 152-160 ¢, Rf: 0.29 (CHCL:MeOH=
4:1)

UV AMOH - nm: 237, 283 nm

IR AXB - em™: 3440, 3280(NH), 3108(aromatic CH), 2927
(aliphatic CH), 1663(pyrimidine C=C), 1625(C=N), 1602,
1562(C=C or C=N), 1530, 1449(pyridine C=C or C=N),
1321(C-N), 1251(N-0), 691

MS(ELm/z,relint.): 325[M] (1.45), 308 (3.87), 209(49.25),
192(30.8), 164(20.71), 152(33.4), 117(100), 110(19.40), 91.0
(19.59), 84(53.73), 57(18.28)
'‘H-NMR (S00MHz): 1.455-1586 3.437-3.456 (10H,m,pi-
peridine), 4.766-4.779 (2H,d,J=6.5Hz, 1'CH), 5.315 (1H.,
5CH), 6.569-6.630 (1H,q,2CH), 6.753-6.784 (1H,d,J=15.5Hz,
3'CH), 7.302-7.331 (1H,t,J=7.5Hz, 6'CH), 7.362-7.392 (2H,t,
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Fig. 4. 'H-NMR spectrum of Minamyl.

Table I. Hair growth score of black mouse (C57BL/6)
n=number of animal

Hair growth scorc (0-3)
9 13 15 17 20 22 ()

0
Minamyl (5%) 0 005 021 043 064 1.16 1.54
Minoxidil (2%) 0 0.03 016 040 077 145 1.88
Vehicle (30% alc) 0 0.06 0.19 043 047 096 1.36

MNX (2%): in 50% propylene glycol, 30% alcohol, 20%
DDW

Minamyl (5%): in 50% propylene glycol, 50% alcohol

Vehicle: in 50% Propylenc glycol, 30% alcohol, 20% DDW

Treatment

J=7.5Hz, 5.7'CH), 7.431-7.446 (2H,,J=7.5HzA4"8'CH),
7.756(2H,s,NHL), 7.940 (1H,s,NH)
k=N 2l

|27 3= Implant methodel £]3led FHrlslgdct. A3
FA2 5% minamyl(50% propylene glycol, 50% alcohol),
Vehicle-2 30% alcohol(50% propylene glycol, 20% DDW),
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30% alcohol, 20% DDW)E Al&3}le] A|H3lgon] 7 2
F}= Table Iol] E A8k}
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Vehicleol] B]&] Minoxidil = Minamyl®] -z 3tAlo] <
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S 2 EIE el gl o)ake] AR EXE] Minamyl2 A|
Zro] 74 z243ke)| whe} vehicle B th= =] wF Minoxidil & ol
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Minamyl(N-2-cinnamylamino-4-amino-6-piperidinopyri-
midine 3-oxide)}> ¥4 C)H;ONs(mw: 325), mp 152-160
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283 nmellq 7 FHEE S ste] TE A AL Y=
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