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Abstract

Furfurylacetate was prepared and was chlorinated under various reaction conditions. At the low reaction
temperature the chlorination product was composed of the stable ¢rans-tetrachloride (yield, 25~30% ),

decomposition product {low chlorine content), and unstable cis-tetrachloride.

There were no appreciable quantity of the trichloride. At the high reaction temperature the chlorination

products were exclusively decomposed.

The reaction conditions, separation scheme, and the configuration of the product were discussed.
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dgion 2 KBRS BIRRGE2 s oo,
o123 Biell rBste] AWRIA £ BRINYE 4K
stel AR AS 2 BE = XRES A o9
Bael BaHol 97 dx 587 5% St
EEHRE WRT Aols SRk RSB AR
A A BRSzA ssich

x %

HEHR

9 2 (Wako 33 150 =38 Cannizaro K& 43
o8 EHdy ¢z (b p =76~77°C/15mmHg,
1.4800) % wEn  REREE S 2 (b, p. =69~70°C/6mm
Hg, #p®=1.46035)¢ &}

' & 3{4ed:

(a) EBREE—200m], 30 Zels2of PRI A
2 BERMARS LEST 100~150ml o] PUEN{LHER
of BmEHAE —EBREG~20%)Z BR A< M
ot RIERS R A 552 aHste BEER
AnEZEE @WFECIAE Bk WBLRFGHE b B
7tz Heol BREYE WA KES #ga. KE
BHEE RERS 5% NaHSOsige =2 2@ stikst
FHES T2 Y oS ARES EXHLEEe =
Y, NELRRERS METIA EuASA
Feo] HmT B(p®=1.5068, d=1.5523)& A&
o o] MARKS EREME RKiEd #HL BEHE
=} Legiste] BEFRBILE (chlorine uptake)§ e},

(b) AMAZ—HERYE 10mmHg AT REET
A4 @ d HCl-gas § 4pstdA S88she &
Eost BRES) BEE g9, o MERDHE Ak
Ethanol 2 giBst Afaikie) RS o (m. p.66°C)
°]Z21& Ethanol 2 %-¥] W& st pipkst muEs{ts2l
#&Gn p. 72~74°C) S A=}, BAHES RETA
Ethanol & %A A 9L B & Petroleum Ether(b. p.
30~60°C)2 B 2Fes 2ok KBk Be
(A8 HEE et o BEaEE 100mmHg LUF
o FETAA EiEsd BAEBS(pP=1.4950)=} 18
& ta R HEE oo °] HEESS S B2

Petroleum Ether 8] 5#%S BEERAA QL B
(np0=1.4980) ¢ T2 KA} RESR 5#HrS Kk
B} % Eoll 54 &2 7A-E 4] Benzene o] st &
KEgfbdgo ERY % HETI EHA7A #
S ¥ (B)F devh (np0=1.500) AR
WA 2R 9 H4EA ZRikE o =k

np0=

* o] Crude Product o] ¥§F AR 2 HiFeN = 8
2, BeRol MR J= 2 HWHFRE H3x L ok |§
Hel Elstel sic,

KERes

(c) ¥RRB—EHREE 3 BHHL d9 2o
RERS HKE %Httd RESES 22~30°C 2 #
AN RES AR, £l KE € AL
2 g2k 9 Fakd TEsI o,

(d) XRBET2 EE—FHER 2 BRILL 9
s} Zoo] RERS o552 HHA7 2 RER %
ARG 2 BE BBd BRASRA REAZG %
B#e) hE ¥ 58AR 8 25 2 £3F9 @2k
s Qlc},

(@) I, carrier #E T2 RR—BREE 9 KBH=H
< ()8 Zori RfEg —ER L& itz KE
AR}, £RH) KE L SR F 2k 2 83
Fell L s ok

WXE{LH2l Alkaline Blo| XK Test

Lied ARl B&, (A2 B HERme &
# 2~15% NaOH B8] #REAA £8 2 Mg TF00°
OdA mpsta KEAA KR Hrsde s
< WSt -2 Ethyl Ether 2 #hHi%te},  Ether
RS ABAA 2 BES BRI 29 RERE
#* RiEwerpe] Alkali & Litmus paper 2 ##3 s 5
Wehe @Rl Lo FEE HEIT RBER= 56
Fo| FZR=EA U

REERD REK HE

Fujiwara B0 FQRES FIRT FERBIVEDE
AR, & SEFAEDGY BEA <2 B
Y BLE FESAA calibration corve & wtEel ot
o & S#S Alkaline, Fo= RS L BER
BAA 2 BREE Hirste] sHhsd Qs SEFER
Bel BES E¥rh thgol FHEPe EEAFERA
M HES BT o &Ry #£7FN Brsd
Ak,

#E 3 ik

BTN S K@D WECREAD o i %
ET MRILERDE 25 F A3t REBES S
=H(22~30°C) RIEAR ) LRSI ERl- B
ot EREREDY REABF £REE o Bage
FRAAE oHS BRsd e HET s &
e}, ERAAN KEADN RERE BBl KRR &
EHS B8 Rad KELRpC BREd &
Z3e B&s vehd et ERAA0C) HKBA7H
GRS ARel %ich wERA o) K] RIEEE
#ate BES Bz gl BENC, REERHE &
EEGGmmHg LTI A iRl g of £u4pe) #35ol
=2 fitF2 ERgkSd AR B&ol 7R ik

* HANAU, High-Pressure Quartz Lamp, PL-313, 70W
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qus(HCD & B4 B@s BT Hips B
#n ®EY @5l Yot AR KR FREH
sgal 4 Egt webd BEHEe e o AR
e WSy EEgdns, BRLKERR BES
BEFAA EBA7 T B BEs BEY W 1L
Resh(crade produc) 2. B, REGH waE ER
HES HES AL 2B mHsksch

RS W(e] WEE HARGS KBS wild
A pbsn EEAAE M SRRREE old
Hepiskeh, Lo carrier fFETFAA 178 KIED $/HRE
HTANA T8 RES o MRS LRl
£89n oot FEGREMC ST BRse B
Qi RS RS BEE 5~10% BE7 HF
Bastdon BEH ojnc AR Kol ARA 9
oy Bl SRl KIS ERE AT RGNS
s gelshd i B ME/IAE fRA 7 UER
o] HBRBE S& MY HBIE K] 2
AT o0 REEIERE <ok A& Bl
Welo] RERES —EstA Sh71e) k5 EREst
RERER 9& HERDS 8 % BRRKES |
Agme) mael 25 Mt De =t glet
= ARSAS BB B3 ENRAS. T STEHN
o MELHIEY HEES SELRLGES R,

Table | Halogenation of Furfuryl Derivatives,
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low temp,

50 0w W0 0y

f " (CHCOXO Cly
o CHOH __‘—h'rﬂu cetate) T

NaCH

a— H I otzg.hg <l UC'
CH,OC CHy 0N CHOH

2 IR

(L, . ot
o~ ~COOR —_ ° C:')OR (75% Pure)

Cold temp. H
(1)

Cl. c H B
— s ! 1l
@‘CH,OCOCH e cr;t I P+ ?
» CH{?OCH,
n

sezd RTERLAHY BT BREGE1R 83

3 HARYS BRAEAAN SHsle B8Rt
TES BFERES 9 5 92+
ol 2] 3 HMRBRS P. Mastagi % ¥0] ETHILZE
& AR T EIsle] BRI KT RiBS
o4& F A E BES =RMEERY (A= e,
22y Manzelli &M B2 468 dlAH2E %
Bl A sg¥ibste] MEILHIND(D S ARXE Adte
—%H & R A, —Be Fe AETHE
&2 3hegd fKk3td 2, 5{Erl Eitksd 92 o
SEHeiEo] Benzene Bl Btz BH 2 HmIK
e REREwe 457 45, wekA Cas
i ve] TP EFELRESNE I A ol M
E 3 Hns{tdge]l BESHE Ao} flelvh(EE1 &),
AR A e BEEHAE SHY K BRILY #HE
2 MMERHDS £R3E o o]7le] Mostagi 9
o] BiEH R & AMA g2 BRI £2 ==
EBRHS 72%9) KE2 4RYE AN kR 2
ZR/E fiEd dAME RRY BEANY HRIAE
ER BRI Aol k3l Acetate BREA NE
EMIEE EEAC MR k2 dod Aol
wES] BhRde A3 WEAA BERMEAZ #E B
]o] Aol e zA FaHE ZRA K Aol ofy
gt RIEEH T BT Aoleta £ R}, B Mostagi £
2 BRe SHNA 42 RERM FESAE )
RULER S ok B2 2 o) 2oz Y] EEE
o BRFEES 9ot Aoz & < o, o3 B
BEEA HY WEGRE oln £%=H v B=9,
23 ARl HAERKDel 2 BRste Rhod 5
sk ohlet Rl HENCE FREEIS 5¥
Hhz e HCl gas & B4E e AE ERAA
R Bl ARE 3AY =g PEEY Kool &
o] Qe Aoz ARHN e weby HAERDS
9 Mt 2 SEOL 1ok UEbiiingp( 1) ir
Bmiegpyoz ERKY o Acetate Fo) B MRE
THRGMEE 2 WEF FEREN weh HCl gas§
ZEAA] 2R (). (V), (1), (D, (WD), (K)
4 e AEETYE BARILHS £RE HFe =
2 4 ek 39 o133 SMARYE 2MErE TR
Edte 2 SRE BEY TThEde A< HERHE
SEstd REY R H¥L F A RH5E Kt
o RESEHrE D FEIRd BREEY. THER
EYnes RESY 42 AeSRY 2 B 8K
3 FAppE e} #8532 Furanoid % (9~10z
AR, Acetate EG~6uEIE) B C—CILS (8~6.5
pHEE Y] 2% &FEY o EH1HE) THERE
B} &FEZ FHELH el etn -‘é'— <+ 9+
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r <l ST
“ ] e 2 o @
Q CI7N 07 CHOC =L,

CH,OC ~CH,
an D)
=t ¢ CIUCI
flJ\_olEIH,ocom. a” o CH,QE—CH,
(m ()
; < <
i\:[o_j\cﬁ,omm, —rl\?’i[cn,oﬁ*cn,
o> 4:9]

Petroleum Ether = [BESAA 9 (AD)=E3IHR)
HEBAAE REES S G ol st &R
AERD HBRSS SHHE A9 AL 4
ERE uis} o) MLl Fidle REL d=Ev

woEE B R

KeplbReit

waez £RA%. FEHB)IE HERET kol &
& 1B Teteabydrofaran(T. H. F), Cyclohexan, Tol-
Benzene]o 2z RESIHE HHIAA XL
(B)y ¥As mezd EEAAS EBA Xin
2w 2 KEEE (A H#std EHENY &
ol —iF WERstL ASHEL ERikel®) Cl- test /b Btk
ot} wabA (Bye —&7t S#ste M@0 A%
e Hippel —~#7t BEd A2 HolH KBk
Kod BENQ A2 FHMEBYE 2 Birgel ZH#
ftiprct &x Lb@Eo] & Aoz Ro} MENLY =<
2 RAa%A Aoz 4R+, o FFE HEM KE
e BildA B HESE oEEAA R
%3 Bepos @igoneg S HEeA Faa
o},

PUER{LHi ot = ZREMES L 16(Ee] RV £
B, zEq ZEEEC Y ERS MmEES
—fihe 2 HEHY KESRME AXNA S 538
£ transfime ol g Qomz o BhiL FE

uen,

Table {[ Chlorination of Furfurylacetate,

Run | Starting | Temp. | Time [Concent.| Crude | Chlorine|  Product composition
material product | uptake Crystal | Remarks
No. @) | O | (min )| (%) (€3] (g (8). A () ‘ B (g)
1 8.1 ol 9 5] 66| 85| 27| 66 ‘ 3.3 Immediate
2 30.0 Q 60 10 533 23 11.5 17.4 15.0 Separation
3 32.5 ¢ 145 20 decomposition
4 20.0 22 50 5 26 6 50 !
5 20.0 [U.V. 0 140 5 40.7 20,7 —Didn’t separated—
G 20. 0 I1 carrier| 60 5 37.0 17 ”
7 20.0 (] 90 10 ; 40.0 20 13.2 | 16.0 | 10.4 | After 50 days separation
Table W Separation Scheme,
[nitial product [mﬁs=l.5125 MgD LCale. for
d42=1.5088 C;HgO4Cly; 55.08
" Found; 56.1
l Alcahol treatment
v |
Crystal 1 distil
m. p. 66°C Mother under
| recrystal. Liquor _r'esu_ée Decomposition
m.p. 72~74°C | pressure
I evaporate to drynegs and
| treat with Pet. Ether
distil_under I(nsoolélble 5 Solutida
| reduced pressure proguct evaporate to dryness
Water solubl i v ¥y
“distillate [ reat with 0 Residue (yellow)
b.p, =80°C/13mmHg | 1 np®=1.4980 (B)
up® :_1' 4950 (br[gzs[:?;f) 5‘2?“";?2:’ . wash with H.O and treat with Benzene
Tarry residue paste (acidic Residue (yellow paste)
blacken upon contain Cl- np®=1.5%10 (B} {product (B’))

standing
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Heos) BT 23 R #alq £KY 5
o DOEHEHndrhs) Rt &4 FETE o)
sppo] Clcis 9 Cltrans 9] 4189 Zolc),

Cl-trans bty (XD BEEAcetate ot Cl K519
BEE R ZES gl —BRICE trans L
B4 cis LAY Bk RESI] z fifhe] oz
2 AREAA 22 e KD FEINS &K
#H (BYE2E2E (06 #ZEd £ T A
8 HAeRE o8 2 (XD TERE#ES R HC
FRES) ek vl 6] 2L (X)) eis-Cle] rans Jg HCIS
zz A@std £RE e Aol st SEtipelA g
trans J HCl & S%$ rBWRES Btz .
Cristol Z100)] &%l trans-elimination§icls AR o) <
B4 Aok, (el e oel cisCle] Qlomg trans
i HCLE &~ Q. ohebA 28], o] =) et /RS
< o B B £5 RS FAHRRKEYE=
£ [bete B ERe g5k 2, HERDS Rk

3000 2500 2000 1500 1300 1200

B2 RLARILAY WS FRE 1R

85

9ezts Faly, £RHA), ERHE)A % @
28 F A= 8B4 frequency S B9 F3 2 resolutione]
THIRES-S et o] 52 RAfA ol #il=l0) &ahd
2 C~11 stretching, C—Cl stretching ©] BAFER resol-

ution ] 2 ¢l o v AR A)YE FHETEA ofv 2t 4
Table ¥ Possible Isomer.
H a H Cl
e} H 0CI Ct u H
cl H CH,OCOCH, i
(Xa) QEY!
Cl }Il N . H
H Nt ’
Q chucocH, a/ ¢ G M w/ C
< H CH.OCOCH, Cl
(XIb) (X
Cl-trans Cleis
iem)
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Fig. 1 Infrared Spectra.*

(a):(BY in CCly,
Nujol, (e):{B}Y in Nujol

6 7 8

* Scanned by Beckman IR-~4 NaCl prism.

(b):(Crystal) in CCly,

9 10 n 13 14

1500

(¢):(Crude product) in Nujol, (d):(Crystal) in
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Table ¥ Infrared Characteristic Absorption Bands.

Kiv&ast

Characteristic absorption bands(z)
(e}
. —C—H —~—C—Cl & —C—H
_ ”_ _(stretchmg) (stretching) (stretching) {rocking)
Crude product in Nujol 5. 65 dult ; 13.0 (20) 13.6 (20}
Crystal ” 5.65 7.8(1) - 13.6 20
7.-7(3)
7.6(2)
6.9(4)
A ” dull peak 7.6(dull) 13.0 (662 13.6 (30)
B ” 5. 65 7.8 13.0 (60) 13.6 (70)
{ 7. 9(dutl)
Crude product in CCly ' . 565 dull . - —
Crystal ” 5. 65 (7.8, 7.25, — -
"] 7.6, 6.9,
\7.5, 6.5
A » 5.65 7. 2(dull) - -
B ” 5. 65 (7.2, 7.8 -— -
&7. 05, 7.6, !
6.85, 6.43;

Table W The Reactivity of the Product with Aqueous Alkaline Solution.

Cl-ion in the Alkalinity of

Compounds NaOI‘é%) Tem(P“’C) Cr}rr:;‘:)]vered e};i.sr]cgielrigign reaction mixture | the solution
Crude 2 90 — none | + acid
Crude 15 0 recovered — '! + alkaline
Crude 15 90 —_ none + acid
Crystal 2 60—30 recovered — slight alkaline
A Water soluble and — slight -~
B Aqueous solution contains Cl- — + t -

_EBE%(B)““H v}l C—Cl stretching frequency o} &
549 frequency 7t RASH O &g BolA] o] &4 mr
B R&we) Aoz 8o dgol ES TR?
&) k¥ C—ClfEA= trans-formel A BHERT S
B st = FAAFREERY a2z §5RdA
e i) 13,0004 EFES AL Edd
o= (B9 rBsgiEst oES 4 5 U
B &5 Alkaline ) #3 RERE HBT KX
= 6k Roh Mastazi®hh2 =B{L4rS Alkaline
o2 EEdte BEde 42T & kR 4%
H70~80%) L&1me) SrfEd HaegAds Rl 8l
o, ARKENAN & HAERYS Alkaline FEE T4l
SfFstel £89 Cl-& RS- —# REEH] A
fegeoldm HALRYS KESS REHH) KENA
T ETFY Clwe ARg e SEREE 4 IF
A AAZ 94 Clol&g %ol £z, 4
HERDE SBA4E HEY 7 =2ie KER
choll A ER fERTol HiliE o] F5R-S WMEkH

Table Y[ Stability of the Products.

Concentrati-
Reaction Condition on of the
Compound oo,
Reagent (e;ncp) '{I;Te) the original
* “iproducts
Gt et none 30 | 2 | s9.47
» Alcohol 5% 30 24 42.08
» 1% CHgCS)COH 30 24 33.65
10cc
" 195 NaOH 10c¢ 30 24 28. 30
0om
” Alcohol temp. | 24 66. 73
(23>
Crystal none 30 24 70. 30
” 195 CH,COOH 30 24 50.5
1{cc

S} 2ok B0 HARGS BEdA B 5
)7l Ag RAo] Alkaline WyEdre] HiFsl 2 TE
¥ FEREKS (rans-form)o] Sgisl o] HrHE -3 HEkdt
o}, o] BHRER-L H4ARpel E&(X)9 B(M)z 5
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o g3 (Ae Hits EHR{HLrRHE DY 7
Bz §o) 938 Tt F& Aotk E Alka-
line o] %2t TEEFS LTPHAI KESS A&
C—ClLigAo] Sl wepy o) C—CliEael g HCIR
EEDE Lerte Aoz £RB=Y BERPDC 7R
7 2 e AL 2 el ois-ClE B X forme] gL
& T Toh kRl AEER R o] FR
EEET iz B3ty Fujivara HES FIBT Hik
P 2 KEEE BEY BRec FL7R) 2 2
HBE K37 o] LAY B Alkaline of HafA &
e @A SRE ol2e AL ¢+ Ao,
A MBALERYS TS AE ¢ + ok

s W

EREHRA KN BEEALS BRICEES
HiB RREER A ETAZ KR T WEAY B8
B o2 ISt e 4o TRES RSR &
#z H@ele] TS EMERS TESH trans-form gte]
HReon cis-form & TRETHA KREd] FHEIA £
Sk, RKEWRES racemic irans-form o] 20~25%,
crude cis-form o] 20~30%¢°1" WSS HEHY €
ARSI, KEREH & ke 8LE
2ot FiRel A= S8 £33 fdEel W) sl
o] 25 I cader FETAAY KEEANA & BH
Wik Gele 2 £R7 9. trans, cis ¥ form g
optical resolution & TAZEBRFR2 AHAA v HETAA
A Zagdevt gor HEY HRAERE #8312
get,
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