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Fragmentation Pathways and Patterns of N-Alkylamides Derivatives
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Abstract: Twenty kinds of N-alkylamides analogues of N-alkylamide esters (A) and
N-alkylamides (B) were synthesized by condensation reaction with the N-alkylamides
from the root of Anaycclus pyrethrum (1) DC as the lead compounds, HATU as con-
densation agent, tyramine and faseries of fatty acids as raw material and all of them
were new compounds. The results showed that the synthetic route was mild, stable and
reliable, and could be used as a way to obtain NAAs derivatives. In order to provide da-
ta support for the structure identification of N-alkylamides, mass fragmentation mecha-

nism of 20 N-alkylamides was studied. All the 20 compounds were easy to obtain [ M+
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H " at positive ion mode. Class A compounds lost carbonyl alpha at the first, followed
by N-position alpha cleavage to form m/z 138.091 2 and m/z 121. 063 0, respectively.
However, class B compounds were characterized only by N-position alpha cleavage. In
vitro tyrosine activation of NAAs derivatives was evaluated by dopa rate oxidation meth-
od. The results showed that these compounds had better activity of tyrosinase in vitro ,
and H-2 was superior to 8-MOP. And it was found that the compounds with phenolic
hydroxyl had a greater effect on the activation of mushroom tyrosinase, indicating that
phenolic hydroxyl might be the active group for the activation of mushroom tyrosinase.
Moreover, from compound H-1 to H-20, the carbon chain increased gradually, and the
activation of mushroom tyrosinase decreased gradually, which indicated that the carbon
chain length of naas derivatives would affect the activation of mushroom tyrosinase, and
the longer the carbon chain, the weaker the activation. The study can provide some ref-
erences for the structural analysis and application of NAAs.
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Fig. 1

Chemical structural formulas of N-alkylamides derivatives
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Fig.2 Mass spectra of N-alkylamides derivatives
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Fig.3 MS? spectra of N-alkylamides derivatives
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Table 1

Fragments of 20 N-alkylamides derivatives at positive ion mode

OSSN

Molecular

latn?

Compounds

i
[M+H]" (m/2)

R T

Fragment ions(m/2)

formulas
H-1 Coo H23 NO; 326. 1700 120. 93,214. 93,232.03,258. 08
H-2 Ci11Hi7NO, 232.1304 121.0630,136. 0770
H-3 Cz2 Hy1 NO; 358. 2378 111.0790,121. 0630,231. 1403,248. 1637
H-4 Ci5 H21 NO; 248.1637 111.0790,121. 0630,138. 0912
H-5 Cy1 Hz5 NO; 386. 2678 121.0630,179. 0654,262. 1812
H-6 CisH23 NO; 262.1812 121.0630,125.0978,138.0912,142. 1221
H-7 Czs H35 NO; 386. 2678 121.0630,136.0210,179. 0654,262. 1812
H-8 CisH23 NO, 262.1741 121.0630,125.0978,138.0912,142. 1221
H-9 Cz6 H3e NOg 414. 3040 121.063.139.1089,276. 1917
H-10 Ci7Hy5 NO; 276.1917 121.0630,139. 1141
H-11 Cos HisNO; 442. 3301 121.0630.153.1279.138.0912,290. 2098
H-12 CisH27 NO; 290. 2098 121.0630,138.0912,153. 1279
H-13 Cas His NO; 442.3301 121. 0630,290. 2098
H-14 CigsHz7 NO; 290. 2098 121.0630,138. 0912
H-15 Cas His NOs 442. 3301 121.0630,290. 2098
H-16 CisHy7 NO; 290. 2098 121.0630,138. 0912
H-17 Cs0 Hy7 NOy 470. 3640 121. 0630,304. 2245
H-18 Cio Hzg NO; 304. 2245 121.0630,138. 0912
H-19 Cz0H33NO; 320. 2629 121.0630,138. 0912
H-20 Cz2, H37 NO, 348. 2921 121.0630,138. 0912
2.2.1 A% NAAS AW TRMAMMS Wt BT 4383 236 . 30 R 0 24 0 i

Br o AL A WAk 2 45 A 1Y P o o3 i) D TR
FEE e 55 PR W R & 2. & e R AEIREE o 1
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WS FEF RN IM+AH] m/2442.330 1,H
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Fig. 4 Fragmentation patterns of compound H-11
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Fig. 5 Fragmentation patterns of compound H-12

2.3 ZBEAFITEN NI EBRITEYITE
5 BE R Bl i T RO R T
TEAN R A BE T+ 25 Al 45 W 08 T8 2t I 2 TR
MEEE RS TR 2, RZHNIEME. R S5=H
Xt AT EE 5 X 26 Al & W X B i T TR I X A
AN TR R JBE Y A R L S B A R
B JLHIE B R ALY (B 2 25 B g U0
X R % T TR I 1) ST AR T T A Rk
YRR RO . 454 A B
0G0 1) 25 40 R 05 2 B X R LR 2 i 1 1
FEHL T A B IOA XF E a T  TR E Y OT AR
ERARK, HirAmarEnfesw A E
U P D R S TR AR R S T T R A

FIRE R S B Ak K R B S M0 BRI, T
H. &Y H-1 3 H-20, fi 6 2 87 15 1, %
B i 1% 24 TR W 0N TR VR O O T AR, R W)
NAAs 77 4= ¥ 1) B 5% < 3 23 52 i Ak & ) %)
T 1% 2 R T 1 S . L e B NS
. 5B M IR 2 8- H A H IR R
(8-MOP) Mt . fb &9 H-6.8 .14 X B 7 i
BB VTG /R T 5 Z M 2. B H-2 XK
A B o I = TR 8 1Y) 0 1 R G T 8-MOP ., 71 fix
RV 250. 00 pmol/L N G % b 8-MOP &
28.67% ., LA LSRR EH. LAY H6.8,14,
2 AR TIR YT I 2 R il 2% 38 500G Ve S T 3k
P4 I DR 5 2R e 5 iR M R



553 L PRAESE - N-Jo¢ HE Tk e S A7 A5 0 1) T 13 2R A AL 1 1F 5 409
x2 ERERET,.SLAUNEEHRIBBENREE (%) (xts,n=3)
Table 2 Activation rate of various compounds to mushroom tyrosinase
in different concentrations (%) (x*s,n=3)

[T E B2 #JE Concentration/(pmol/L)
No. 15. 625 31. 25 62.5 125 250

8-MOP 12.82+3.63 19.254+2.53 27.1940. 88 35.0946. 14 46.8847.23
H-1 —4.54+1.01 0.04+4. 68 2.95+4.03 9.94+7.32 13.3+5.11
H-2 25.4943.19** 39.25+8. 277 46.8145.84" 65.41+4.58"" 75.5540.77**
H-3 0.42+1.03 1.9740. 93 5.642.02 9.41+3.57 13.05+3. 37
H-4 —2.45+1.93 13.56+£7.55 21.8643. 66 36.9241. 29 41.3+4.76
H-5 0.25+2.22 0.61£0.5 6.61+0.57 13.04+0. 54 21. 8741
H-6 15.22+6. 66 27.67+3.6" 38.0444.35"" 41.6444. 28 47.2643.97
H-7 1.274+7.8 10. 54+5. 36 19.23+7.65 27.78+3. 14 30.95+12.85
H-8 20. 8643.39* 32.61+£1.077 39.554+3" 49.8145.82** 52.97+1.91
H-9 —3.74+5.39 13.83+2. 81 17. 66+ 1. 62 22.7540.74 28.96+2.6
H-10 6.9943. 48 15.84+6.3 22.6840. 62 25.2+2.79 31.86+7.79
H-11 5.9340. 83 10. 71£9. 49 15.94+2.49 23.1343.99 26.5+5.54
H-12 9.7+2.24 20.5945.19 30.0746.99 31.89+1.61 33.84+7.62
H-13 —9.62+2.95 —4.3+2.41 2.42+1.75 18.57+3.3 28.14+3. 66
H-14 20.854+3.13" 32.26+9.99" 35.5844.88" 42.69+6.87 46.16+7.1
H-15 —6.34+3. 28 —0.7+1.41 7.44+3.81 10. 83+4.68 11.8+3.66
H-16 8.75+4. 24 13.143.88 23.7440. 84 26.1243.41 26.4343.23
H-17 —3.58+2.92 —2.61£3.33 3.9241.05 9.71+0.77 11.93+2.33
H-18 1.41+1.76 2.64+3.96 18.42+1.05 24.5640.08 28.89+3. 84
H-19 0.95+2.45 1.3440. 21 3.95+1.7 6.67+0.99 9.38+0.41
H-20 —1+2.11 —0.04=+1.29 3.09+1.05 9.71+0.77 11.93+2.33

5 PEPEXS IR 8-MOP 4 Hdg, * P<C0.05; ** P<<0. 01
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