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Abstract

An efficient synthesis method of 4,6-dimethyl-4-nonene-3-ketone was established by a hydroxyl
aldehyde condensation reaction of 3-pentenone and 2-methylpentaldehyde. Through the single
factor experiment, factors influencing the product yield are discussed: such as molratio of raw
material, amount of catalyst, reaction time, amount of solvent and reaction temperature. The bet-
ter conditions for this reaction have been established: n (3-pentanone): n (2-methylpentanal): n
(NaOH) = 5:1:0.5, the reaction time is 1.5 h, the reaction temperature is 75°C, and the yield of the
target product is 92.35%, and the HPLC mass fraction was 99.6%. The process has the advantages
of simple steps, mild reaction conditions, short reaction time, high yield, low cost and less pollu-
tion, and it is suitable for industrial production.
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1. 518

4,6 H -4 T 075 -3- W J2 W S A IR A o Wi VB G B R —, TR AR AN G AT R T R
HEMER[L] [2]. MR 4,6- W Jk-4- T 4-3-1 fe 5 X 2 ol 7= A S AT A RIS L T P sl s B0
TAT R3] F 4,6-— FIk-4-FJ-3-F M i U8 B T R T, 22 S B8O R AR 3, SR 1
1T N. 4,6-—FH-4-T4a-3- B AE A= 7 AT F T 4R B I AR i ) PRz S i 3 [4] [5]. 4,6-— 1 5E-4-
Ti-3-MBA o pf-NBEMELER, EENERTEE ZINE, &R, BRI LR T i 1 &
BRI AR [6] 0 Bt A BT A T R B PRI S 25 P 1 DG B e Al A, R R SR e i | TR AT TR 2454
EARN FR BRI A 7] el TIEAF B A DR e A 2, S8 Ak MRS
B9 B 1 R R AR G B 2k R S S UM 5%, WHO/IARC EUHLE N 1 2RBUE N 1. 4,6- - H3E-4-
T 4753 1) 2 B Y i oA DLARE[8] [9] [10]. [ 4h Bestmann [2]454kiE i Witting /e A5 3 (14 1).
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Figure 1. Synthesis of 4,6-dimethyl-4-nonene-3-ketone by Wittig Reaction
B 1. Witting R K& Ak 4,6- — FRE&-4-F45-3-H0

T L LA 2-1R-3- I B AN = 2R B I N, Ak, PR 2-FRE RS HEAT Witting NS R Z T T
SN A, FEREA S SRR A 2-TR-3- RN AR B O TRHG . RCRAG. V5 EYR.
4k Bestmann [2]i83RE T SRR 4,6- — F FE-4-24J7-3-BF 1) & (14 2) .
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Figure 2. Synthetic route of 4,6-dimethyl-4-octen-3-one
2. 4,6-— FAE-4-3E15-3- BRI & B BB 2%
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J7%E 2 UL 2-FHE-1- T BN R SRR, 1F = RSB AL T RIS R, 45 B UL e 5 A O
AR 2,4 H L OB RN GO IR S, £ 51 2,4- L BRI A, FESARER — 24 R N AR F 4,6- F 3k -4-
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% T2 FIREATAE SN 2145 20 75 B F B 354 10 1,4 SOCI, Ze iR 15 Y K 75 22 FH 31 5 4 Js Ak 71
RGP Z, B, lAm. BRMG. Bk, FR—Mmmik. 5 TlAE i 4,6- = F 5-4- T 45-3-Fid 1)
We O IR R

ARSCLL 3-P A AN 2- B S L Aldol S BIAERRIE 251 N — ik A K 4,6- I 56-4- T4%-3-, AA
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Figure 3. Synthetic route of 4,6-dimethyl-4-nonen-3-one
[ 3. 4,6- —FAE-4-F15-3-BIR & AR B 2%

2. SCUGER4Sy
2.1, {EFALAF

B RN g (R ) = BN T GEAR DUR): @ BT (Z8 1) Iek 28 RAX (R L
BAL); B TS (Yamato); YA G TS I A A (55 7E);  BrukerDRX- 400MHZ #% 1 3L 4R {3 (Bruker) »

3- KM (GR, Adamas, 4§ 99%); 2-H /K (GR, Adamas, 4iiJ¥ 95%); NaOH (GR, Greagent,
4l 98% F1R): LWE(GCS, Adamas, 4i/% > 99.5%), ZFRZFE(ACS, Adamas, 40iJ¥ > 99.5%); Jo/K
NaSO;,.

22. SEHPR

£ 500 mL = EE M, KA 3-8 52.890 mL (0.5 mol) Al Z.E 85 mL, ¥ NaOH 2 g (0.05
mmol) ¥ ffE T 30 mL 2lizkd, SRS MR =J0EH, n#ZE 50°C &M 10 min, ARSI 2- 3 s
12.376 mL (0.1 mol), 585 T 75°CIHI 1.5 h, TLC Wi, RM&ER)E, FHHANE SR, BERER
FRE R B, BRI GE R MK, A REERRR AT PH 2, BHH AR OB
SRJE FATEK NaSO, T, Jie7&, THRERNE# Wik, LC-MS (m/z): 169.18 [M+H]*; 'H NMR (400 MHz,
CDCly) 6 6.36 (dd, J = 9.7, 1.0 Hz, 1H), 2.67 (q, J = 7.3 Hz, 2H), 2.63~2.51 (m, 1H), 1.78 (d, J = 1.3 Hz, 3H),
1.32 (dddd, J = 19.8, 17.1, 9.2, 5.1 Hz, 4H), 1.09 (t, J = 7.3 Hz, 3H), 1.01(d, J=6.7 Hz, 3H), 0.88(t,J=7.1
Hz, 3H); *C NMR (101 MHz, CDCls) § 202.77, 147.89, 135.32, 39.16, 33.22, 30.33, 20.57, 19.97, 14.07,
11.49, 8.84.

3. R MiTie
3.1. PIRECEE 3 PR BN

7E 3- LA AD NaOH EE/RE Ry 10:1, JRMTAIN 1.5 h, RMEEN 75°C, 2.8 85 mL &M, &
AR 3-TR AN 2-FF L s SRR b, B B L B AR =07 R s, 45 1% 1.
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Table 1. The effect of reactant molar ratio on the yield

= 1 YIRECEE X = R R

5 n (3-I%HH): n (2-F B ) 2 E %
1 31 88.63
2 4:1 89.28
3 5:1 92.35
4 6:1 92.56
5 7:1 93.78

e 1 nr%n, HERPEYIR s RpE%E 3- AN 2-H L IR S i ke b 3 i i K, 7E n (3- 1K) : n (2-
R RS Ny 5:1 MK RIA Bk, B RRIR LE T2 R R T E A E . & SRR b
N 5:1 JEAT N — A 525 .
3.2. EAFINAEX =R

TE 3- AN 2-H 3 s g BE R LE A 511, MRS TR 1.5 h, [ NIRE N 75°C, 4.BF 85 mL IS4 T,
A NaOH A1 3- R EH BRI BE R EE, 5 A H 6 B AR M7= R K560, 455 04 2.

Table 2. The effect of catalyst dosage on the yield
2. TR R E X PR AR

] n (NaOH): n (3-7& M) FEEI%
1 0.04:1 69.35
2 0.06:1 74.86
3 0.08:1 81.38
4 0.1:1 92.35
5 0.12:1 93.66

B 2 nfAL BAR=YI R 22 AR H Z M Im S, 524 n (NaOH): n (3-/%fi) = 0.1:1 A
G, PEERBKITRN . Bk, WETFSAKERE, 1%#% n (NaOH): n (3-73HH) = 0.1:1 Jyid & 544 .
3.3. REREX R ELR

1E 3-JKEA AN 2-FF 3L R B 19 BB JR LN 5:1, NaOH #1 3- Gl # R BER LR 0.1:1, RBE N 75°C,
CE 85 mL HIZcME T, SR MR (E], B B ARPE IR R e, g5 R LK 3.

Table 3. The effect of reaction time on the yield

% 3. [ A iE]X E R AR

F5 SRS [ b 7R [%
1 0.5 79.36
2 1.0 84.91
3 15 92.35
4 2.0 94.21
5 25 94.37
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M7 3 AR, H AR R FR B B NI (8] O SEAC TG 0, FEZIIE 1.5 h 5, SEA SRR [0 7 2
st S m AR, Dt SN Ay 1.5 h.

3.4. CERAEN RN
TE 3- RN 2- F e 2 S 1) B JR EE oA 5:1, NaOH A1 3- Gl #eel it BE/R By 0.1:1, MR~ 75°C,
SNIEFTE] 1.5 h (46T, OB AR &, B EHS BAR=Yre R aim, 4558 % 4,

Table 4. The effect of ethanol dosage on the yield
= 4. CEEREX T ENR 0

5 I E/mL 2%
1 75 81.35
2 80 85.95
3 85 92.35
4 90 92.21
5 95 91.73

B 4 a5, BEECFEHAEM 75 mL 8K 3 85 mL, Hir~r=RWEARw FTF, MY soiEHE
L 85 mL 5, FERRMAIEREME, "REREFELEFEEE, ~NERFETIFKE LR, S
SN R AR, PERIFIRT . R, WEFRAERE, AR EfHE N 85 mL.

3.5. RREER =R

TE 3-I A 2- F B I (¥ R /R LE g 5:1, NaOH 1 3- [l #RHF BE /R Ly 0.1:1, ZEEH & 85 mL,
SN E] 1.5 h (IR AETS, BURRNERE, A H AR R A, SR 5.

Table 5. The effect of reaction temperature on the yield

F 5. RELREXFFREIEN

5 SN I C PR %
1 55 80.92
2 65 84.45
3 75 92.35
4 85 93.63
5 95 91.37

HI% 5 AT, BARFE YA 7E S % IR S T, (E 2435 A B 75°C LR, PR KT
GICZE, T HL 240 R i e M S B R SR R, SRR, I, BN 75°C NG T
%Ak,

4, LEip

SN EE IR R < 4 PP (I 4,6- - FF L -4- T4 -3-BR H A HEA T T IR R I8 3 T et A st B 3-1%
F AN 2-FF L s it as IRk, 7E n (3-/ER): n (2-FFEE ). n (NaOH) = 5:1:0.5, NHf[A] 1.5 h, M
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B IS CHRIRMN M, BF =M 20 92.35%, HPLC Fi&EECN 99.6%. A T2 HA 4 5.
SRR, SO TR, IR S, AR, 5D RIS, IEA DA

E&

BOR OB 2 E A T H W R X R 25 e B SCHE R v TR B R B BB 5 N M B T

(CSTC2014zkjcexyyBX0034).
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