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i Z4EE (98%). PdCl (99%). Hil (99%). &MLER (57%). 2-CLE (98%). 3-CLE%
(98%). 1,2-C. "M% (98%). 1-Cff (99%). 2-CuH% (85%). 3-Culf-1-f% (97%). 2-Cfi
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PV E MA@ NMR (Bruker AV600) 1 GC-MS (QP2010SE) #H47ll5E . NMR
IMTRT, B ROCKH IR ki, B 20 mg BE5AT 0.6 mL AL =& F 4 (CDCl3)
L, N 5 mm AZREE PRI . GC TSk f# A Rtx-5MS (30 mx0.25 mmx0.25 1 m)
HIBAEH:, #AN 99.9999% M2 <, #HAVWE 1 mL/ min, AR 1 L, 4Lk 50:1;
HEREVIARIRSE 30 °C, FH#4F 4 min, ZRJ5 LA 10 °C/min 3 ZTHE £ 270 °C, FH%4F 5 min,
SUFERT N 33 mine MS T &t A HBFREE IR (ED, TR 70eV, & FIHIEE
200 °C, #EIIRJE 270 °C. iBid GC-FID (Agilent 7890A) X F=¥it4T & B4, GC 40t
A AR C R (PEG) BAHEHE (30 mx0.25 mmx0.25 pm), HEAIHIARILE N 40 °C,
IR 2 min, ZRJ5LL 10 °C [/ min FEETHE S 240 °C, F{%4F 5 min, SFERS 27 min;
FEASIEE N 250 °C, REKREEAE 1 uL. FIFAMMEX =Yt e &, FEIr= R a5 LA
Aot &

R R B
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2.1 RMNARRBIEIL

SBRAE G E I T I8 S5 R R, 16 [ S R b 2 B AR B, XA 22 BRI
JFUR S AR BEREAT T ELAR 218 R B S e S B T4 8, DR TR A
R IR SR EUIR . Yang SFRUSR L TS 4 (AR AN USSR R P R 5T
AT, ARRFFCIE ] PACI M INEU AL, IMAIE e T REBCE L=, R 1 a4h
T AR 5 L BUREAE AR S SR R =450 A o TE AR . PACl. SUSURIIR Cb St (]
HMHIRNAER T, AR5 2] 4.74%01) 2-CW0%5 15.91%(1 2-f L hEfl 23.87%(1) 3-
fiCkE, RFEEAIIL 44.52%. A SRS PACI HEALFIN, SIS oS A MUK AH #R
RIRLABE, AT ERAE, IR R AR, SRR R KRR A R 47
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Tab.1 Product distribution of sorbitol by hydroiodic acid in different reaction systems

K p(H!  m(PdCL)/ veEra V(A 72 5%

5 MPa g Fe)mL *)/mL 2-CV 2-ic g BN ¥
1 3 0.01 8 10.89 4.74 15.91 23.87 4452
2 3 0 8 10.89

3 0 0.01 8 10.89

4 0 0 8 10.89

5 3 0.01 8 0 0 0 0 0
6 3 0.01 0 10.89 4.78 6.46 9.70 20.94

T SIS AILALEE 0.364 g (0.002 mol), RBLIREE 110 °'C, JRRMEF(A] 3 h, ¥k 600 r/min; *S AR

SRR HON 4T%.
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FENARER A, AR R AR T H AR RN AT . 2B N 110°C [ B (8]

O~ LhES, 2-CU. 2-B e Al 3- b 1977 2 43 7318 8.40%, 11.22%F1 16.84%; 4%
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VIR = A — 8 BIRENR, 5 SOSIINTTRLARABL, S80S0 o A b ™ 2 1) s i 0 52 L 56 T
e JE AR S, T 2-CMf ™ B R IR R AT RIS, IR R B U T i sg i,
IR 7 He sy, AEVBUAH H BE 8 5 A AR e et o SEU BRI B2 0] 7= 4 93 A A AR K ) S
24 SV 1 5T HOBUIC (31.33%) I, TeARAT ™7 A4, 1 T RARIR B I SR AN g ik
JRILZEE, BAERBTREHON 5T%H SR , PRI Cbe i) P 8 ORI b, i 2- 4
FEFRARMS, AN 1.03%, 1 B SURIR R B 0ok S ARG Ji7 L1 A4 GBI U e R S AR R, ik
JEE R SRR X & i b A R o 3G IR ) &I, MR e 1) 7 A B S, T
- A PEAL, SR, B, A e &Rk a M. £
12 segerh, MRS, S VTFRER, AR SR, E@ S REASET), SR PR
HE UL PR AMpa v, PRI C G ARG BTN, T 2-CM A . FE LR kS
WAL B, PR C b AR ARG N, PRI O bE ) s AT IA 93.92%.
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Tab.2 Synthesis of 2-hexene and iodohexane from sorbitol by hydroiodic acid

FoORE p(Hl  IHEY w(HI n(HI/ F=EI%

g /C MPa h % mmol 2-CVI% 2-T 3-fl L peyiil
1 80 3 3 47 0.06 3.48 0 0 3.48

2 110 3 3 47 0.06 4.74 15.91 23.87 44,52

3 150 3 3 47 0.06 3.90 13.86 20.78 38.54

4 170 3 3 47 0.06 5.68 11.22 16.84 33.74

5 110 3 1 47 0.06 8.40 11.22 16.84 36.46

6 110 3 6 47 0.06 4.12 14.10 21.16 39.38

7 110 1 3 47 0.06 6.95 10.21 15.31 32.47

8 110 6 3 47 0.06 3.02 13.35 20.22 36.59



9 110 3 3 7.83 0.06 0 0 0 0

10 110 3 3 15.67 0.06 0 0 0 0

11 110 3 3 31.33 0.06 0 0 0 0

12 110 3 3 57 0.06 1.03 23.79 54.53 79.35
13 110 3 3 47 0.1 3.26 18.17 32.02 53.45
14 110 3 3 47 0.2 241 27.78 36.50 66.69
15 110 4 3 57 0.06 0 36.95 53.89 90.84
16 110 4 3 57 0.12 0 39.29 54.63 93.92

VE: SEIG AN 1LALEE 0.364 g(0.002 mol), PdCI20.01g, ¥FCikE 8 mL, #i% 600 r/min.

I I AR S5 L AR 1) S L R AR, 40 A SR T AR A5 W] BRI S ey R0 =), 5
REIR: BRSNS EAL, FA AT 57T 2 SegaAHm, 2 S R (A 45 ) 10 F130 min i,
ARSI 3 h i —38, X 0] REAE A RS K (1 Rl = AR
FEE R A AR A A R 27 . BRI 10 min I, 2-Cf. 2-Bc ke, 3-
ML BERIF= 23R 5 A 3.79%, 5.85%F1 8.23%; NSRS 30 min B, 2-CUff. 2-B Chefl
3-MLCBERI= RN 7.74%, 8.35%F1 12.78%. i [ MRt (A FEK:, 2-CUlr= R et g
Pekob, TR b R AR, BRI, 2- O T RE R L AL A T R L o R v 1 v )
. HLL 2-Ci N ROMEY) 5 AR OB e, #53 22.600H) 2-B . 50.12%() 3-lt
FEMIRR DB ke, IHA 6.16%01) 2-CI@TkE . AT LRI e tH SR 5 2-Cd kA 2
PR 3 AEINAR AR RN, b OB A TR R 2-CURTE SR ATIER T 5E
SR AN AT B o

2.3 B

TERE RS R, AU 2-C0. 2-BOKeR - EL 08 =R T3k 93.929%, IF
AATHUA B EE B T C12 (LA, iX86 C12 (L AME MK, HLsmsse, WA
CROTAE R TERA SN AT 5 B WO RSO o B R DB 2 B A A B4
B0 2mil SIS 43 i 1A FiT 1M 79 NaOH /v R T 22 5 7K i 2 81 50ml I - TOC
Ko, S5 EIR, LK TAEAE AT HUR, A HUI AT ok RN L BAE,
TR R KR P, TR B M LR TT IS 98%,  FEA4% IR KB A5 LB T Rl 6
B AR Ok, AT — 50 A AR GC-FID K IIEIfy Hefth 4.
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Fig. 1 Proposed mechanism of the reaction from glycerol to 2-iodopropane 24
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Fig. 2 Reaction of glycerol model compounds with hydroiodic acid
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Fig. 3 Reaction of monoalcohol model compounds with hydroiodic acid
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Fig. 4 Reaction of diol and triol model compounds with hydroiodic acid
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Fig. 5 Reaction of hexenol model compounds with hydroiodic acid
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Fig. 6 Proposed mechanism for the reduction of sorbitol by hydroiodic acid to hexene and iodohexane
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Mechanism study of reduction of sorbitol to 2-hexene

and iodohexane by hydroiodic acid
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WANG Duo?!, LI Shuirong!, LIU Yunquan!, ZHENG Zhifeng?
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Abstract: In this paper, the distribution of products of various model compounds after reaction



with hydroiodic acid were studied to infer the reaction path for reduction of sorbitol to 2-hexene
and iodohexane by hydroiodic acid. The total yield of 2-hexene and iodohexane produced from
sorbitol was up to 93.92%. The results showed that sorbitol reduction by hydroiodic acid involved
multiple steps of substitution, elimination and addition reactions. The hydroxy groups on sorbitol
were replaced by iodine ions at the terminal position. Two iodine ions on adjacent carbon atoms
were combined, and I, was removed to obtain a C=C double bond. Then the C=C double bond
further reacted with hydroiodic acid. After several substitution, elimination and addition reactions,
2-hexene was formed. Then 2-hexene and hydroiodic acid were added to give 2-iodohexane and
3-iodohexane.

Keywords: hydroiodic acid; sorbitol; 2-hexene; iodohexane; reduction; reaction mechanism





