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Scheme 3-4 Disproportionation of oleoresin acids in sulfite cooking
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B1W = #
FRICPL 7 DM, SUNASEHRERERCAEE Lo ekt 30 45 o 7 <Y
wRBRER & 12 7 A RBEA L CHi R T o e O DRI B D 1iE Y, SHKW
T = 7 AR BT D IR B AR ORI E & FH 7.

B2 DIMEERS R
AREIE ) DRSO S8BT, AR E TR LT 2 r ~F o L7 3 v i Vi
R, KEEBOBECEL T19.7 %, 12 7~ AR %L BIsI L < 53.2 % OEET

SEEL Tz,
F3HW DIHEERoLEHNER

DMIREER X D 5B L 7o b O MERR ©, BIIERR O LR B L, A4T& 302,
TR &L 2T CoHso 02 OILEMBELTHRL, REOMEEMALHFTHL DO TH 5.

Table 4—1. Character of sapwood-resin acids

Sample Seasoning m.p. [as]f; Yield
Sapwood-resin acid ‘ Months °C o %
1 0 146—149 —641 197
2 12 149—151 — 425 53.2

Anal. Calcd.for CaHs Os @ C, 79.39 ; H, 10.00.

Sample 1. Found : C, 79.45 ; H, 9.87.
M. w. : (Rast method) 304 ; Calcd., 302.

Sample 2. Found : C, 79.50 ; H, 9.94.
M. w. : (Rast method) 297 ; Calcd., 302.
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BB X 0 RERER OB B ORH 12 7 A ORISR 241 me i 0 APl %
0, FOHBICAEE, il 285 & 348 #5R1L, 24l my ORROEEA RT 7T =5
2, BRI OTHEREIhS LB obR5.

Foew DHBKEEBROBERK
A O A B3 5 WHBERRIC DWW T E DM R A FIE £ TR ST L 0,
SEEL CRER L FRR I EE AT O,

# 1 3 OHEIs8k D Maleic anhydride-reactive acids X
Maleic anhydride-unreactive acids ®43k & E&

BEE TOHERC L VIROERLY B,

B

Sample ‘ Seasoning

] |
Maleic anhydride | Maleic anhydride
Sapwood-resin acid {‘ Months ‘ -unreactive acids% | -reactive acids 95
i
1 0 22.2 77.8
12 22.3 7.7

R LA X o THE®N
DIIEELL, Two double-bond
abietic-typ acids OE iK%
IS HIETER O SRR 2 ~ 7
A DRBICELE AT TH
Dispropoitionation %71
o EHEE SR, BRAKIGER
W 2RMBOPR A~ 7 b
B ERDIL, BLE—O
BThdernbd, zock
YR LA DD TH 5.
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Fig 4-2. Ultraviolet absorption spectra of PRI, Lo O U B

maleic anhydride-unreactive acids from sap-
wood-resin acids. B35 rpHskR.

Specific absorption coefficient, «.

Table 4-2. Character of Levopimaric acid acid from sapwood-resin- acids.

Semple ] Seasoning m.p. L [w]ﬁ,‘ Yield
Sapwood-resin acid Months °C ’ o %
1 0 | 152—154 —274.8 1.2

2 12 | 151154 —275.0 0.05
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Anal. Calcd. for Cs H3 O : C, 79.39 ; H, 10.00.
Sample 1. Found : C, 79.35 ; H, 10.08.
M. w. : (Rast method) 289 ; Calcd., 302.

Sample 2. Found : C, 79.45 ; H, 9.93.
M. w. : (Rast method) 296 ; Calcd., 302.

SR A~ 7 b VT L AR LR L A<l — TREDI L Thot-.

SRR D v R~ LB OE
FEDRE2E, H68, H2HD
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BLCHERL, KEREBOBIEERC
XML T3.0%, ¥k 12 - A osis
BRI L TiL 0.2 % 578 L T 7.

LLEDdn < HgBisne iy, B
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WHITEY, EMr 12 78 Tz
BHRAE LR < LRI EB LS R
THEETH LD 5,

Specific absorption coefficient, «.

#3WE UMM T O T Wave length in ma.

=5 U ERIC AT Fig 4-3. Ultraviolet absorption spectra identical
of levopimaric acid from nonseasoning, and
M2 E W6 M, 8y 3 TEIC AN, seasoned sapwood-resin acids,

AvAv e BlERTOT € =T o RO BEHERRCEER L <, THBIERTO T o=
YBREFTINT S B U THERER R T ORI REOML Th B,

Table 4-3. Character of abietic abietic acid from sapwood-resin acids

Sample Seasoning m.p. [ajf)* Yield
Sapwood-resin acid Months °C 1) %
1 0 172—174 —104.0 31
2 12 173—175 —103.2 35

Anal. Calcd. for Cy Hz O, : C, 79.39 ; H, 10.00.

Sample 1. Found : C. 79.47 ; H, 9.94.
M. w. : (Rast method) 298 ; Calcd., 302.

Sample 2. Found : C, 79.41 ; H, 9.98.
M. w. : (Rast method) 300 ; Calcd., 302.

FIMRBIN A~ 7 P AT T €= 7 CBROPR A~ 7 P v LRI DL &< [F—T
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Fig 4-5. Ultraviolet absorption spectra of levopimaric
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Table 4-4. Character of neoabietic acid from sapwood-resin acids.

Sample j Seasoning m.p. ! [ajzl; Yield
Sapwood-resin acid Months °C 1 o %
1 0 | 165—168 +154 6
2 12 | 166—169 +153

Anal. Calced. for Cs Hy O: @ C, 79.39 ; H, 10.00.
Sample 1. Found : C, 79.50 ; H, 9.92.
M. w. : (Rast method) 298 ; Calcd., 302.

Sample 2. Found : C, 79.45 ; H, 9.96.
M. w. : (Rast method) 306 ; Calcd., 302.
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Fig. 4-6. Ultraviolet absorption spectra (indentical)

of neoabietic acid from nonseasoning and seasoned
sapwood-resin acids.
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Specific absorption coefficient, ce.
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Fig 4-7. Ultraviolet absorption spectra of acid-
isomerized levopimaric acid-free sapwood-resin
acids
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CDFRER L2 T Y BRI ISR T E T D EH LTV 5 T E R FDT.
¥ 6 H THWIEEOL Y FER e < ABIZOWT

ECRNIcA V535 2 b e €< LBOSEERCHEL T, UHBIEE,D 58U R
FREOML ThHD.

Table 4-5. Character of isodextropimaric acid from sapwood-resin acids

Sample Seasoning 1 m.p. ; [t:ﬂ]"'D4 Yield
Sapwood-resin acid Months i °’C i o B %
o 1 o 0 o ' 164—16677” \ 07"7777 rﬁ o
2 12 164—165 0 75
Anal. Calcd. for Cy Hyx 0. : C, 79.39 ; H, 10.00.
Sample 1.

Found : C, 7952 ; H, 9.91.

M. w. : (Rast method) 306 ; Calcd., 302.
Sample 2. Found : C, 79.46 ; H, 9.98.

M. w. : (Rast method) 297 ; Calcd., 302.
CDFRDEMNPRIN R~ 27 F v, TONRERY), ROTOFEEMY L o BRI,
AVFFER I < LB ThHLD C L BRI,

H7IEH UMBIEROSTF R e ExLBIOWVT

BECER L 727 % R b v €< A BROSEEE: 2 8 A L COHEIERE) HABEL 1o R
WROIME TR L NELY R 2.

Table 4-6, Character of dextropimaric acid from sapwood-resin acids.
Sample Seasoning m.p.- ! [;a]i* Yield

Sapwood-resin acid Months °C { o %

1 0 217—218 —77 6.5

12 216—218 —78 6.5

Anal. Caled. for C3 H3 O; : C, 79.39 ; H, 10.00.
Sample 1. Found : C, 79.64 ; H, 9.87.

M. w. : (Rast method) 296 ; Calcd., 302.
Sample 2. Found : C, 79.46 ; H, 9.93.

M. w. : (Rast method) 300 ; Calcd., 302.

HiT 2 OSBRI O\ TERIMRBUR R 2 7 T v, SRERY, RO % OFEMRILIT S 5
CFFA e < ARELLFE—TEHBC ERIEHT B C EHBHSE.

¥ 8 IH IMEIEERIOSFe Fr 7 r=F B oW

Maleic anhydride-reactive DERZ IR\ 7= TR ISER DUEMERIUL A <27 P A TR D
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F1- DRIV T v ALER Y,
Jit = v 7 & AT RIS RO
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Specific absorption coeflicient, o.

Wave length in mg,

Fig 4-8. Ultraviolet absorption spectra of maleic anhydride-
reactive and pimaric-type acids free sapwood-resin acids

Table 4-7. Character of dehydroabietic acid from sapwood-resin acids

Sample L Seasomng m p. k Ew] Yield
{— S —
Sapwood-resin ac1d l Mouths °C \ o %
0 173—175 { 2.0
2 12 174—176 2.1

Anal. Calcd. for CxHas O, : C, 79.94 ; H, 9.40.
Sample 1. Found : C, 79.81 ; H, 9.30.
M. w. : (Rast method) 291 ; Calcd., 300.

Sample 2. Found : C, 79.80 ; H, 9.34.
M. w. : (Rast method) 295 ; Calcd., 300.

SEAMNRIIN 2 ~ 7 F AR O AL<FAL TH 5.

cn%@ﬁﬁﬁaiﬁumbﬂmﬁtruth%x&f&éca%ﬁwbﬁt-

SUYZE T e e ‘u T vxFr RO SHET 275.Tmy r 280mu RIFH
FlpL7cER & Maleic anhydride~unreact1ve acids &, HoOEE»SHHEIZ Pimaric-type
acids ZBRW-BRO IR EEEROZEL KD, HoZELDL R L hHB L .
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Specific absorption coefficient, a.

Wave length in mz.

Fig 4-9. Ultraviolet absorption spectra (identical) of
dehydroabietic acid from nonseasoning and seasoned
sapwood-resin acids.

1) Maleic anhydride-unreactive acids *#ifLfr e Fr 7 =52l & OEHE
D KEREROTHBE®RTOFe Fre T e=7 v BOGHE %

4a/'(275.7 mp—280 mu) E . o1 w 100 — 1:358—1.136
Ao (275.7 mp—280 mp) F b Fr 7 €= 5 R 25.3—0.32
- _0.222
i) ¥K12 7§ OWMBIER O Fe FrT e =P BOGHER %

4a'(275.7 mp—280mp) B 100 - 1381116

4 (275.7 mp—280mp) Sk Fr 7 ¥ =5 R 2.53—0.32
_0.227
—720 % 100 = 10.2
591 < 100 =10.29

2) Maleic anhydride-reactive acids }(f Pimaric-type acids %\ ~7-fg &b
BileFe Fe7e=F B L O%HE

1) KEEHZOTHEIEEST O S Fr 7 r=s o Bo0d

4a'(275.7 mp—280 mp) Bt pE! « 100 — L:462—1111
Aa (2757 mp—280 mp) =€ Fr 7 €= v 253032
=071 100 — 16.83

2.21
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i) #4512 7 | OLHEERTOF e Fe 7= v BOGFE %

40’2757 mp—280mp) R ¥t » 100 — 1-493—L1114 o0
40 (2757 mp—280 mp)F e F v 7 €= F o R 2.53—0.32
0.379
=202 =17.1
ogp X 100 =17.14

L LEDOHR» bERRER L 12 7 H M0 THBIERBC YT5 Fe Fe7e=7> B
13, 35~36 % SENTVWARERLY, 1278 Mo¥%lI L >2Tdh FL Fr 7 =T
S ERDOEANTIRD b s D,

9 HE THEEROF S Fr7Ee=srBIZOWT

BB L7 F 7 € Fr T C=s w BROSEEE & WD ik THBEL BRI K ED

ME PR LKA RL 1.

Table 4-8. Character of tetrahydroabietic acid from sapwood-resin acids.

Sample Seasoning m.p. 1 (o)} Yield
Sapwood-resio acib Months °C { o %
1 0 180—183 — 6.0 9.0
2 12 181—184 — 6.2 8.6

Anal. Calcd. for CyHs3 0, : C, 78.36 ; H, 11.19.

Sample 1. Found : C, 78.40 ; H, 11.10.
M. w. : (Rast method) 300 ; Calcd., 306.

Sample 2. Found : C, 78.31 ; H, 11.31.
M. w. : (Rast method) 299 ; Calcd., 306.

Z DRI DN TEIMNRIIN 2~ 27 PV RO BEAREBRELICHSE, e Fr7 e
FUBRTH DT LR LA,
12 7 A Mo L 2Th 20 Z08FEC Bl @Edbhic.
10 THBIESROF e FrT7v=F Bt oW
MRECIT2Fe Fe 7 v=7 vy BOSEEYEHA L TREOINE HERH TR i
DR SEEL 7.

Table 4-9. Character of dihydroabietic acid from sapwood-resin acids

Sample Seasoning { m p. " [a]f; Yield
Sapwood-resin acid Months ‘ °C i [«} %
1 0 131—132 |  —45 | 8.0

2 12 130132 |  —43 } 8.4
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Anal Calcd. for Cy Hs, 0, : C., 78.88 ; H, 10.60.

Sample 1. Found : C, 78.78 ; H, 10.68.
M. w. : (Rast method) 298 ; Calcd. 304.

Sample 2. Found : C. 78.90 ; H, 10.55.
M. w. : (Rast method) 301 ; Calcd., 304.

FEEDEIRPI A~ 7 b 2, WAL, FRELAL CTh Ok fRnb, &
EFRT YRS BOT 7 P ThD L LR R L.

BIH HERUER

RERER L 12 7 %L1 7 5 < Y MO THEROBISEE DR R A A5 LAkl &, %5
SEDOX VAV ORISR O L 2 T 5 -0 R T 5 & REDIML Th B.

Table 4-10. Composition of sapwood and oleoresin acids.

Sample (rasin acid) Sapwood ’ Oleoresin
Seasoning (months) 0 12 ’ 0

| _Maleic anhydride-reactive acids i 65 295 65.0% [ 80.99%;

‘ Levopimaric acid ! 3.8 ] 0.2 42.6
Abietic acid | 310 40.3 17.0
Neoabietic  acid | 230 23.2 159
Palustric acid ; 1.0 0.8 5.0

Loss Y 0.5 04

_Maleic anhydride-unreactive acids | 34.8 350 » 19.1

| Pimaric-type acids | 140 | 140 12.0
Isodextropimaric acid *[ 7.5 P75 6.5
. [ Dextropimaric acid ! 6.5 6.5 ; 55
] Abietic-type acids 3 20.8 21.0 ! 71
| Dehydroabietic  acid 35 3.6 2.0
Lpih;j@gpiitic ~ acid ‘_ﬁ 8.0 8.4 2.3

| Tetrahydroabietic acid 90 8.6 25
‘ Loss | 03 04 | 0.3

DM EIREERIFLRG 21T D LTV RS T, MBI RES e bR\ 23,
Two double-bond abietic type acids v R~ AFOLLBFEA L BEMIEIHMEEL
T, T¥=F B EMEN T35, Maleic anhydride-unreactive acids Ho v~
ABRBRIORR RUFE Fr-, b Fr7 ez BIIEEBED LSk X b Dispro-
portionation (XEEHMMCHEA T\ LHEE XN S,

B2EDA VAV S HIEROMAR & BT B LIBEC L R E < L BOGHEN L,
TR L CT =7 v, 34T C=F o BOENS. BRLECTLBE T E=
FYBRANREACT 5K L EL DR DL R N Y VRS A\, ORI IERE R O
NEEILVREVER, SR VRS, Te=Fo BICEMLL TV LRSS
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FEERE, M TORIOARRIC X 50K T, Bl pH 2, [@roEmEROX%
Ezbhb.

ExAFBIOR, b, Y FE A be -, FE R be e ARL, KRB BOSORER
BB, Fe Fe-Re FeT7e=7BEIOR, TOFEL 1.5%, 6 %
LTvb. COCERFEGFHL A VAL 2 BEER & OMBISER O © < v BBEIORRY,
KD KERL, FeFe-RU e Fe7v=5y Bo 2FEIHMB Tt Two double-
bond abietic-type acids 7% Disproportionation U -C\WAPBMIFEERTHS.
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HiT, £ROYy FIEORSYEHE L CABRNTILE y 7 OERAFT O IKETD,
WS, FMEEEME SN Lo THEOEF Y R T4 C &L ML . #H D
{ X DFHEOBAM LTI L T 52X, WHEE ORIIsEE O FAIC X DK D 2L E
FtTrcricxh, HWmTHLPHEARETHS.

CCLRBNWTEEL, WIETEEERRKHE L, €y F 787 B LFFEC L
TN LIRERER Y, 12 7 B &ML UHSls & MR L, Fhed s
NBHEFBOBIEEEOMBROZE Y, ATROSEEEREIC X VL, BITED ZHMARTO DA
BifsER L, W3WOIML T, AL AL OBEBROE1IED ¥y F T =F o
A2 & DBEFMR & BT L CBIIEREF OB A FERE T 5 © a3 k.

EF1H R ¥l o B R

AEIC O fe RREE E 12 7 A 55U 30 84 7 0 <~ v © WIS 400 g & Bifsks
200 g T MEICHBE L DA —~ b 2 v~ TR FWT, ¥ 3EH 1 AICEil L 22T
AT OISR Uz 300 g DR EE 2 b b L 7z,

F2H RBRELEDHEEOEIEERO 2B
WMBEEFE UL FZ e ~Fo VT 3 U THBEL D, OISR RERER OIS
{UT 25%, 12 7 B 3k U cBisRRc s L C 60.5 % DR TH8E L4571,

B3 E  OMBISEEOERIC L BILERHE
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