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Pt B S HAT B e B R A T i R R i
KL=

BT I, AW 3-8 N -a- 5% 2B 5
X3 B BCR AR (AR ) | R RS A5 S i fi
PR ISR BRI 12 , A4l 0 TR AT MR A 2 4y e DL R e A &
i T ORISR YRR E 1R, SCRETE A AR e ik il 1ed 24
fifp I = A 45 A U o, IR AR R
fifk A HHEE B 2300 Hr 45 T BE, Xob L AR A 8 g MR 1
FIWE5E, LI D A0 A R i A 49 1) O D M) e £t
2%,

1 L4975k

1.1 EFEMMEIRH

AT TRZSHE (L6 98%) VR MR T 75 W (4l B
98% ) GA M 2 A FERR (40 98%) | S R R Ik (4l
JE97%) 4—-—H & FLMLIE (DMAP, 46 99% ) , i
IRIGHT DL (i ) Al R A BR A ) 5 - 55 % 22
(2l 90% ) AT Hid EAL A (TBHP, 4l ¥ =65%)
T N /A ISR 3 i = ST A N R S
158 & /N B = W 1 S R I3 s o i O ES 2
AL 2GR A TR A D
1.2 FEMNFEEES

AVANCE I 600 MHz #% % 3L 4% PR A%, B+
Bruker 73 7] ; 5250T—-7890A — 5975C I 442 figt — < H
- S B H (Py-GC-Mg) 1%, 3 8 Agilent 2 7l
Sciex TripleTOF 6600 %Y &5 /3B i 4%, 3¢ [E AB 24
] ; Diamond TG/DTA HIZEA 43 H14X, £ [E Perkin
Elmer 23 A ; RM20H 74 5% 2% =0 AWML, 7 = Borg-
waldt KC 22 #]
1.3 XWHE
1.3.1 AWMAR 1)a— 8P 2EAE M,
FRELS g o222 24 (26. 0 mmol ) ¥ T 100 mlL HI i
R HEIE 10 °CL JiTA 5,83 g JoK S Ak 5 Uk
(52.6 mmol ), i it # 34 Jm A 0.88 ¢ Bl & 1k £
(23.2 mmol) , JZ W 30 min J&5 BUEZEBRER . A
50 mL { FGALEN T, FH 40 mL &R C B AL 2
W, A FAEUR, FHIGK Na,SO, T, Ui 78 bR
R AF8] -2 2B, IR ARk G,
£ 95%,

2) a— % L FERRIR TR (2a—2d) W& AL, HEH
FREL1 g a—%% 2 (5. 2 mmol ) T 100 mI. 4
Fse A 1.27 ¢ DMAP (10.4 mmol ) , #+£ 5 min
J& G 1. 12 g SRR (6. 8 mmol ) , % ik L1
15 h, OB IRIBEZR BRI R, A 50 mL 78187k,
50 mL A iMBEAR I 2 IR, & IF A ORI, FHJE/K Na, SO,
TH DB ZE BRI ), K 5 B WA T R A E AT, VR
WA VOCAThEE) V(BB ) =10 1,133 a-
ST 2 BERR TR NI (2a—2d)

3)3- 4 —a— 5P 2= BRI (3a—3d) &
. KF 300 mg a— 2% 2L EEARFR R R (0. 92 mmol )
BT 20 mL 2, A 63.8 mg S 1k 4
(0.65 mmol) ,F 55 C &M T4 4 WA 0.5 mL
AT kit F AL E (TBHP, & & = 65. 0%) , JIVEH [H]
A1 0h0.5h 1 h#1.5h, W 7.5 h 5, Gk
ZRBR B A ZNE , B 15 mL AR T B 2 44
VTR N, RS 15 mL 2R Z R HEA T A5 B
B2 W, A IFAE B, FTEK Na,SO, T4, Il 7%
BRvA A 5% B AT RE AT 2 AT, BRI V(A
TMBE) : V(ZRZWE) =10 : 1,155 3-Aft-a-5%
2 BERIRTE (3a—3d) .

3- Ak - o - 5 W 2L EE AR R R Y G B 4 L
K1,

1.3.2 RES(TG-DTC) Kk  FREL 4 mg fb&
YIT = AL AR Y, TR AR 25 A AR A T A A IR
FEIX[E] R 30 ~ 600 °C, P3SN AR, WK
20 mL/min, ZEVE AR A 10 C/min, TG-DTG
2 il ik DL OIEEE (6/°C) SRR, TG
IR LR it B TR AR AR (w/ % ) AL bR, DTG il
2R DARE 1) T o A8 6 55 R 0 ( (dwrde) /
(% + min™")) NYPMFR, 2] TG-DTG HiZk,

1.3.3 HELZRHME-SHEEE- B A (Py-GC-
MS) AT ik il Sk h A N A A SEA D
AYRRE B AR B AR 0. 1~0.2 mg B
TAE 7 B rp ) 1526 A A 9, R AR R
3T .

BRI AERIRSE R 50 °C ;L) 20 °C/ms 1)
R B TR ) 300 °C 600 °C 900 °C Ji, 45
15 s, SR ¥ 24 1 A GC-MS #475147 .
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+-BuOOH “ b ';;;E%
—_— aR=H k3
0 b:R="7S ke
3a—3d

B 1 3-8K-a-%F LEEHR BN S RIEE

Fig. 1

GC 4f4:DB-5 MS 4145 (A% #+ (60 m x
250 wmx1 wm) ; B 7F THR ARG IR E 50 C, f4F
10 min, PL 2 C/min (3R TR E 150 C, fRHF
5 min, F LA 5 °C/min W) R THE ZE 280 C, #F
20 min; FERE I JELEE g 280 °C 3 #S MR 4B AR, T
A1 mL/min;ﬂitT—gléij’ﬂ 1.0 uL,ﬁ?}ﬁHﬂﬂf] 50: 1,

MS Zf . BB O T2 BT IR T RE i
H 70 eV B IR EE R 230 °C; DU AR FF R E A
150 C; Ay 2434 ; B 1 (m/z) N
35~650 amu,
1.3.4 BEEBERNE HI3-FH-a-%2 2
B IR 2L B 4% 50 mg, K 2B ERE
1 mL, A A 1 S DL L34 50 1 A8 R 0
RS BATRINEE 0.7 mg, BV ZZ 810 0. 1%, 25 A
B M S AH R HE 9 T LB

BEAS NI S 25 400 BT e R R A6 v, 7
FRUESAT AT 48 h, #4218 1SO FrifE ZER, £ FH AR
PLHEATHIR , S SHO I S 5 35 mL, RRLLAT ]
2 s, FHMIEIRE 60 s, WS (SRR R & T HE O
HOIA 20 mL S BRI, DL 9 peg/mL 1Y SR
ROFEA PR, B AR 10 min, i3 0. 22 wm JEE,
i GC-MS 7347,

GC 2% . DB - 5MS & 40 & (A % #£ (60 m x
250 umx0.25 pm) ; FEF R DRI LG IR B 50 C £
F£2 min, KL 5 C/min 3 Z T+ £ 280 C, 7 HF
5 min; JEEE VR EE R 280 °C ;2 M E 4 SR, Tk
1 mL/ming PEREESN 1.0 wL; /0 N 3 0 1,

MS Z0 LB RO L F 2 i EL IR TR &
70 eV ; B FIRIREE 230 °C ; PUBATIREE N 150 °C
i = SIM; it & HH#ECH 91 amu, 104 mu,

Synthesis of 3-oxo-a-ionol carbonates

123 amu 1 148 amu,

T 3-EM —a -8B L WK R IR L A ) B b
B S, AN BE SR BURR v il 28 10 O s, S R S RN
FRIGETAL 53— —a— 5 W L IR ER 1L &9
SR E G AT B AR i ()

C=Ay, /A, % C,

K, Ay RS TE AN, A, ARG R, €y N
R BT 5348

B 3 SR AR B R G = R A AR A
HHEA

THE = (Cy - Cy)/Cy x 100%

K, Co HBIMBRFRER 5 , B MR E S =
IEERA AR & &, €y AT AWM ERMIPEE
AR B A
1.4 EiEaE

NMR S8 45 % i MestReNova Ab B ; TG-DTG
AR F Origin 2019 AbFH ; GC-MS 23 Hr i di %
H Agilent MSD T AEubAbF]

2 R4

2.1 3-8-o-EF=ZEHRMEESHRFHM
WERSH

P a—58% 22 BEORHE I 3 - M -a -2 2
BEAT AR, A U E AN 1 T, B ekt - 5%
ZEEE NN -5 B 22 P i AR S N R -
Y LRI, R 2R AR 3-E R -a-RY
2 PERRTR T

MR 328~ 5B 2L WA R IR 19 5 LR 2K
F— LN I o, B~ AN IR 434 S, 7 Bl Ll
SUALHN I8 SRR A B AR 1,20 1, 4 -k
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YRR AW, M7E CaCl, FA7E T, a, B~ AN 32 %2
KA 2-R A BRI . 58 A R BRSO,
NSRRI 1, H 3R 1 I, i T N B 4t
TEPER, Sl ] = S e stk e S e ()75 1—2)
B, LRGN DMAP A4 AG T (75 3—4) B, 0
PraeE & A Y S H DMAP A6 ()75 5)
BF, 77 R K BE R T, 78 2 A7 F R B A P R i i
KT 6) ., =R MmN r Aie, 1
Tl & o, BRI, 2% N8 7E Ca® \Mg™ 5k
IEA R B AT, DLt Ak R A AR i
H SRR RSB ASCR A Ca AR, e
TBHP WA A/ER T, i S 2 m - 2528 1T H
b EY .
2.2 UEYEHURIELERSH
221 o BT =ZWHRBREBHRLELER o«o-5P 2
Pt B2 R TR (2a) , M IR B AR E &, 77 R
83%,"H NMR (600 MHz, CDCL,),8:7.37 ~7.32(m,
5H),5.58~5.52(m,1 H),5.47~5.42(m,1 H),
5.40(s,1 H),5.20~5.17(m,1 H),5.14(q, J =
12.1 Hz,2 H),2.07(d,J=9.4 Hz,1 H),1.98(s,
2H),1.53(dd,J=3.7,1.6 Hz,3 H),1.41(dd, J=
13.6,8.1 Hz,1 H) ,1.36(dd,J=6.5,2.4 Hz,3H) ,
1.14(dd,J=13.2,4.9 Hz,1 H) ,0. 86(d,J=4.5 Hz,
3H),0.77(s,3 H),”C NMR (150 MHz,CDCl,) ,38:
153.43, 134.41, 133.91, 132.51, 129. 34, 127.53,
127.39, 127.29, 120.21, 74.63, 68.27, 52.89,
30. 90,30. 25,26. 35,25. 88,21.99,21. 76,19. 58,
a— BT L RERIR S TR (2b) , T EFTY, =%
87% .,"H NMR (600 MHz,CDCl,) ,8:5.58~5.52(m,
1H),5.49~5.44(m,1 H),5.40(s,1 H),5.20 ~
5.14(m,1 H),4.13~4.08(m,2 H),2.09(d, J=
9.2 Hz,1H),1.99(s,2 H),1.67~1.63(m,2 H),

%1 BERiLR B &AL

Table 1 Carbonation conditions
Fe i A5 PR/ %
1 =% — <5
2 M i — <5
3 =% DMAP (0. 1 f54FH <5
4 M B DMAP (0. 1 &R <5
5  DMAP (1 fHAFR — 52
6  DMAP (2 f%&FH — 83
7  DMAP (3 f&AFR — 84

1.43~1.39(m, 1 H),1.36(dd, J=6.4,2.5 Hz,
3H),1.31~1.25(m,14 H),1.18~1.14(m,1 H)
0.89~0.87(m,6 H),0.80(d,/=5.1 Hz,3H),"C
NMR (150 MHz,CDCI,) ,8:154. 63,134.71,133. 58,
130. 64, 121.27,75.20,67.89,53.93,31. 94, 31. 88,
31.49,29.52,29.49,29.29, 29.23, 28.70, 27. 36,
26.92,25.70,23.02,22.78,22. 67,20.61,14. 11,

o= 5% RO AR (2¢) , T OEY),
F 85%,'H NMR (600 MHz, CDCl;),5:5.58 ~5.52
(m,1H),549~5.43(m,1 H),5.40(s,1 H) ,5.19~
5.16(m,1 H),4.13~4.08(m,2 H),2.09(d, J=
9.3 Hz,1H),1.99(s,1 H),1.67~1.64(m, 2H),
1.44~1.40(m,1 H),1.36(dd, J=6.4,2.5 Hz,
3H),1.30~1.25(m,18 H),1.18~1.14(m,1 H),
0.89~0.87(m,6 H),0.80(d,J=5.1 Hz,3 H),
"C NMR (150 MHz, CDCL, ), &: 154. 64, 134.73,
133.59, 130.58, 121.28, 75.08, 67.90, 53.96,
31.97,31.93, 31.50, 29. 65, 29. 63, 29. 57, 29. 50,
29.35,29.25,28.72,27.34,26.93, 25.72, 23.03,
22.79,22.70,20.62,14. 13,

o= 5% AR IR N (2d) O EY),
% 82%,'H NMR (600 MHz, CDCL, ), 3:5.59 ~5.52
(m,1H),5.49~5.43(m,1 H),5.40(s,1 H),5.19~
5.15(m,1 H),4.11~4.09(m,2 H),2.09(d, J=
9.3 Hz,1H),1.99(s,2H),1.67~1.63(m,2 H),
1.44~1.39(m,1 H),1.36(dd, J=6.5,2.6 Hz,
3H),1.31~1.25(m,26 H) ,1.18~1.18(m,1 H) ,
0.89~0.87(m,6 H),0.80(d,J=5.1 Hz,3 H),
BC NMR ( 150 MHz, CDCl,), : 154.63, 134.51,
133.58, 130.52, 121.21, 75.10, 67.90, 53.91,
31.94,31.60, 31.46, 29.71,29.70, 29. 67, 29. 65,
29.58,29.50, 29. 38, 29.25, 28.70, 27. 36, 26.92,
25.71,23.02,22.82,22.71,20. 62,14. 15,
2.2.2 3-EMR-a-EF ZEHRBREHRILESR
3 —a— 5% BRI R R (3a) , NI ORI,
F=# 65%.,'H NMR (600 MHz, CDCL,), 8:7.41 ~
7.31(m,5H),5.90(s,1 H),5.67~5.58(m,2 H),
5.22~5.19(m,1 H),5.14(qd, J=12.1,2.2 Hz,
2H),2.51~2.50(m, 1 H),2.28(dd, J=32.6,



25060000049005

v

11, % B 5 = i BT 4 oy &k R A 1R R

05 B}, fbd

16.7 Hz,1H) ,2.06(dd, J=16.7,7.9 Hz, 1H),
1.84(dd,J=7.6,1.1 Hz,3 H),1.38(dd, J=6.5,
3.5Hz,3H),1.01(d,J=3.9 Hz,3 H),0.91(d,J=
2.9 Hz, 3 H),”C NMR (150 MHz, CDCl,), &
199.04, 161. 16, 154.37, 135.26, 133.13, 130. 14,
128.76, 128.62, 128.41, 128.39, 126. 13, 74.76,
69. 52, 55.40, 47. 53, 36.20, 27.90, 26.91, 23. 47,
20. 48, HR-ESI-MS(m/z) 1814 C, H,,0,[ M+H]*
343. 190 4, SZ{E 343. 189 3,

3 M —a— X L BERRIR S TR (3b) , NI
¥, 77 % 66% ,"H NMR (600 MHz,CDCL,) ,8:5.91
(s,1 H),5.65~5.63(m,2 H),5. 18 ~5.20 (m,
1H),4.11(1d,J=6.8,1.5 Hz,2 H),2.54 ~2.51
(m,1 H),2.35~2.29(m, 1 H),2.09(d, J=
16.6 Hz,1 H) ,1.88(s,3H),1.68~1.63(m,3 H),
1.39~1.26(m,16 H) ,1.03(s,3 H),0.95(s,3 H),
0.88(t,J=7.1Hz,3 H),”C NMR (150 MHz,
CDCL,) ,8:199.06,161. 16,154. 56,133.31,130. 17,
126. 14,74.42,68. 14, 55. 40, 47. 54, 36. 24, 31. 88,
29.49,29.29,29.23, 28.68, 27.91, 26.96, 25. 70,
23.47,22.68,20.45,14. 12, HR-ESI-MS (m/z) i1
ff.C,,H,,0,[ M+H]%393.299 9 sZilll{E 393.299 5,

3R a5 T = kR A FERR (3¢) , A6
FEERAY, 7’53 71%,'H NMR (600 MHz, CDCL,) , 3.
5.91(s,1 H),5.67~5.60(m,2 H),5.20~5.18(m,
1H),4.11(t,J=6.8 Hz,2 H),2.54 ~2.52 (m,
1H),2.32(d,J=17.1 Hz, 1 H),2.09(d, J=
16.7 Hz,1 H) ,1.88(s,3H),1.68~1.63(m,3 H),
1.39~1.26(m,20 H) ,1.03(s,3 H),0.95(s,3 H),
0.88(t,J=7.0 Hz,3 H),”C NMR (150 MHz,
CDCL,) ,8:199.04,161. 15,154.55,133. 43,129. 93,
126. 14,74.35,68. 14, 55. 43, 47. 54, 36.24,31.92,
29.64,29.57,29.49, 29.35,29.24, 28. 68, 27.91,
26.91,25.70,23.49,22.69,20.48,14. 13, HR-ESI-
MS(m/z) 848 . C, H, O, [ M+H ] 7421. 331 2, 52
18 421.331 9,

3 M —a— X L BERRIR T /S ER (3d) , Tt
HERYY, 72 % 67% ,'"H NMR (600 MHz, CDCL,) , 5:
5.91(s,1H),5.67~5.61(m,2 H),5.20~5.18(m,

1H),4.11(t,J=6.7 Hz,2 H),2.54 ~2.52 (m,
1H),2.32(d, J=17.3 Hz, 1 H),2.08 (d, J =
16.5 Hz,1 H) ,1.87(s,3H),1.68~1.63(m,3 H),
1.39~1.25(m,28 H) ,1.02(s,3 H),0.95(s,3 H),
0.88(t,J=7.0 Hz,3 H).,”C NMR ( 150 MHg,
CDCL,),5:198.98,161.12,154.55,133.31,130. 17,
126.13,74. 35, 68. 12, 55. 40, 47. 53, 36.21,31. 93,
29.70,29.67,29.67,29.65, 29. 63, 29.57, 29. 50,
29.37,29.24,28.68,27.91, 26.97, 25.70, 23. 46,
22.70,20.45, 14. 13, HR-ESI-MS ( m/z) 5 {#
CyHy,0,[ M+H]"477.393 8, SlI{H 477. 392 6,

TR a— 5% 22 R T e AR, FLER — 26
WD SR A AT T PR, PR B A 20 0 B A5 )
H—XE IR, L 3-E R —a—E P L BER R
TR A ) AR ARG e o G v — o S A A 45 4y s
7R, B2 2 3-8 -a- 52 2 BEHK IR N TR
fH NMR 3%, & 2 al, 36 12 HEfE 5,
MEG R m BB S 12121 : 1 ¢
1:3:3:3:3, 18 87.40~7.33 lb L FElg,
o 5, HIE R R BRI R 5 4 CH BRI EfF
5,8 4 5.90 Ab Ry Epie B4R 1, HE SR 3-SR -
a8 22 A TR B HE o 7 0h ST I SV 55 8
9 5.65~5.58 b ZEIE B 2 A)E S 34
R—a- 5% 2B HAICIR NI 2 D EfE S, itk
AL A A A AE 3-8 AR —a— W L R
BELSAIRTT . 3 O 34 —a— 5 % 2 MR TR W TR
fI°C NMR 3% &, HE 3 ml a3 20 MR1E 5,
ot 3 2y 199. 04 b 1 B0 | Ay LR f AN S R 5k 5
5,8 O 154. 37 Ab i) H e Sy ML AR (0 Rk PR TR Bk ik
S5, GiAE 2 FE 3 A LRI, AR T 3-
AR a5 4 FERKTR R
2.3 TG-DTG &R 4

DL 3-SR —a— 2% 22 BEmRIR W IR A 9], L TG-
DTG M WA 4, & 4 Al 3-5Af—a-& % >
PR IR T 1 A 4 2K EE IR R 160 °C, 235 °C B 2R
EHRIEK,350 CHMOEEA K EE S, iz &
YIEA S A 75 08 X B AT & AR i e d, AL
Tl i 1 2k 717 00 55 26 A0, 2R H V0 L P 7E 160 ~
350 CZ A,
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100 DTG
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40+
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6/°C
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Fig. 4 TG-DTG of 3-oxo-a-ionol benzyl carbonate

“C NMR of 3-oxo-a-ionol benzyl carbonate

2.4 RARBEYRAGNESW

DL 3-SR —a— 5 % 22 PR W IR A ), W A
300 °C 600 °C 900 C i FE T B ALk 7= W) k17 8
PEG T, ELRE P AT S = LR 2, R 2
AL 3 - a5 % A WA R W ERAE 2 A U
FEA RS T = AR W R, KA FE DB-5
BN TSR A O B8 BT 1 G0 R AT A
W 4 T AR AKOCH (4,67,82) - (4,67 ,8E) —
(4,6E,87)-F1(4,6E,8E) -45#), H (4,67 ,8E) -
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= S R A T AR JRE AN AR BT I TR 1 2 T
fR RO HY B, R LI UL IET 5, oAb, 2 )
AL AETE D AR T 3-SR —a— 58 22| 3
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THAER 5 B R R 2R i Ah AR TR R
P AT e R i A2, BRIV HY i 1 S AT R

S RGN 3-F A0 a8 W 22 5 &t — 4
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TR R P C A A 32
2.5 HELHEWEPBBEMS
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Table 2 Pyrolysis products of 3-oxo-a-ionol benzyl carbonates

gy W 24

B oz I A EL A
P B =PRSS R/ %

/min 300 C 600 °C 900 °C
O\
1 41.94 2R H g Sj 1.6 2.5 3.4
. OH
2 48.13 24 H e @ 38.2 46.7 35.5
F 5 =T 1 NG
3 81. 48 (467 82) ﬁj\A) 1.5 3.2 2.8
O
F 5 =55 2 NS
4 82. 04 (67 o) ﬁji\/\ 5.1 7.5 7.9
O
=
5 = 3 _
5 83. 17 (4.61.87) 1.3 2.8 2.7
O
o =
6 83.51 E(fLGLE%@EE)“ P 4.1 6.2 5.5
O
AN
7 83. 86 34 —a— W 2L WOH 0.8 0.7 1.2
O
O
8 83.99 3-E R —a— B LT ﬁi\A\A 0.6 0.5 0.9
O
O
Y
9 84. 40 4-F -5 % 2~ 0.6 0.7 0.5
O
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Fig. 5 Pyrolysis mechanism of 3-oxo-a-ionol benzyl carbonates
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Table 3 Change rate of megastigmatrienones in cigarette smoke

B =6 & m A bR %
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Synthesis of megastigmatrienone precursors and their pyrolysis properties

LIAO Fu',TIAN Yunong',LI Qingxiang' LI Shitou',XU Liping' , BAI Bing®,ZHAO Zhenjie' ,HE Wenmiao'
1. Technology Center ,China Tobacco Zhejiang Industrial Co.,Ltd.,Hangzhou 310000, China
2. College of Tobacco Science and Engineering , Zhengzhou University of Light Industry , Zhengzhou 450001, China

Abstract: In order to solve the problems of difficult synthesis and poor stability of megastigmatrienone, four 3-oxo-
a-ionol carbonates were synthesized as precursors of megastigmatrienone using a-ionone as raw material via a three-
step reaction of reduction, esterification, and allylic oxidation. The synthesis conditions were optimized, and the
thermal release behaviors of the synthesized compounds were studied by thermogravimetric analysis, on-line
pyrolysis-gas chromatography-mass spectrometry ( Py-GC-MS), and cigarette flavor release analysis. The results
showed that using Cu" as the catalyst and TBHP as the oxidant, the target compounds were successfully obtained in
moderate to high yields. The weight loss interval of 3-oxo-a-ionol carbonates was approximately 160~350 °C. At
temperatures of 300 °C, 600 °C, and 900 °C, these compounds could pyrolyze to release megastigmatrienone and
corresponding alcoholic flavor substances. At an addition level of 0. 1%, the release amount of megastigmatrienone
from the four 3-oxo-a-ionol carbonates was up to 6 times higher than that of blank cigarettes. Mechanistic studies
indicated that upon heating, 3-oxo-a-ionol carbonates preferentially cleaved the allylic alcohol ester bond, followed
by dehydration to generate megastigmatrienone. This process can enhance the sweet and smooth sensation of
cigarette smoke, effectively mask off-flavors, and thus improve the overall quality of cigarettes.

Key words :3-oxo-a-ionol carbonate ; megastigmatrienone ; precursor ; cigarette flavoring ; pyrolysis
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