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Koichirdo Kitao : Studies on the Ray and Parenchyma Cells in the Hard-
wood Pulps. IX. Substances in the Black Liquor Skimmings in the Birch
Kraft Pulp Mill.
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5 7% (Betula Tauschii Koidz.) WIKIERE L 7FAE LT BIEOS W HICET 5 c 21k
B3R oMo ThOMOWHEED dUFADTNDH LA ThH D, B 7B TIHRFH
RO MEHAEME—D > T2 S EFAET 225 7 VTR TH O, ATHOEHEREED
WERICHFIRCHEETERE RO BEE 0/, #i4 (black liquor skimmings) 2 d b Z D&
RAE L 7 Tton Xt L) C5~1.0kg E#HE%E dht, (AWHEAEMKE TRE VWbD 5
PAEAEDEREDDTH D) o v 7 2 A MO EFEYEF OIS X A s v
14y s & P — Mt L < LR oMY R IcERE T 50 TH %,

R0 T L o FE IR heow T FREBEO P Y H 2 L o REBICHAET
L s E L B-sitosterol Th oo k% < DARM OFHMIC B T H o TEIBER +
— AP S S RICAFLET D & EX MBI T 523, HEOHMEW 313 544k Kahila,
Rinne 237 M B L H M 7D R v {ehic &0 FHAE% HE L, B-sitosterol
CooHisO ERAMI I DR 121 —FH L e EL K F—Th b &I V5L & WD
T35, FEERKB9kg L 0# 1808 D B-sitosterol &% 2 /e hs, oW\ methyl
betulinate Csi HeeOs 2335 L < FHET B & &2l AYHEE > 7 7 ~HOEHRIKS T
HHEEZLND, KWEX ZHA-AMIDOXV Y/ HEYRT e 7 H 007 X0 Ea
U e Blififl o & 0 ot L OBReEEBELAF L T e pd3bE O e DFEICRFN T & no
7ebDTH %5, betulinic acid i~ D B [X L 0, X # Tk Pacheco, Mentzer? »:
Platarus vulgaris OO = — 7 A3fiEYr bl O 5T %23, methyl ester ®K
MR > 5 5 ~FC AT IR RREHG 2 /o & i s, methyl betulinate I3tk
9kg L VK 15g ATT& i, betulin Be 77 BECLBCEINRG &35 T
03K E kg L0 bThict) 0.8g AF LI E kpoi,
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OVRE 98°C, 2ETUY) 48% O B RERITNCEWEE o THHiL Twicdb D TH %, Wik
WIBHILE B L TR T E SR A B UL REE o BamElsk, KO#259%, Ko Bk
B #4118 %, KiCIhA EEMRT 5030 B OREY O HBERETH %,

COLDEDFEL L THUYEEDEET 2 cnic 3k 9kg 2 =51 v 2 m ) F 25kg &
FiRE (12°~15°) TEALKEAM| &R X0 28 LI 2 TR L oo BEREEL
12 Urco © DS A e B K TR & RO A IS S 3 282 o TR S TH
DD TH Do MW EEEE R BT & ik & OIRBYFI 8008 TH Do T
HGBEON Y ¥ VICELNEY GCREBERBEO D 5 WEIER) #9308 %R &, HOEHW
EESBEO = —7 1L 1% NaOH KEW CHEo k. KBRIEHBEBY & ThEFRiBead 5
WY (IR £9208 IR Lic, = —F VERIRBEEERLSED n-~F v v ICEM L
WHREH3 g0l LicoTohebfiLic,. AYHILOWTIREICEB~<D, n-
~F v B EER 1000 cc @ 7 v VICEERL 4°~10° W B U SR e BT U e /N i Folk
R 1808 A AWMU T € b v T WA &/ — L X DEFS A L 2o map. 137~9° Gkl
ELLFRBE , (a)p*—36° (CHCl; W LUFREE) , Llebermann-Burchard NG5 4,
digitonide 4L, KB BV Fv 72—t L=% /- L XOFEFELT mp. 122
—4°, (a)p?—40°, C 81.40%, H 11.489% (CuiHs:0: & U T3t C 81.52%, H 11.47%),
PLED#R X 0 AW T4 b — ik ERPOYEICAL BB T W5 S-sitosterol
CaoHs0O & E 2 BN 5,

FEOKE S D B-sitosterol XA UL A7 P VEK L O 7 b v 28I LE 500ce D n-
~F U ICEL 4 OB T hREBm ARSI T 5. BABAIR U AT 5 Bk
W xw ~x v THRVLE 158 OMESRIEREB R, W n-~F v CHE, #n-~F
Y, AR, =R AL, ZemrT7ALL, XY¥Y, = —FACEK, n-~
Fy, Ax/—Alek X OEMETRE mop. 214~222°, (alp J4E O, Liebermann-
Burchard XJEEENEEES e, P UFAL~ A4 FOIRBY L FE 2 BB P % K
LTbpMTc&EhmnokdT7 24— LT ALOs ZflvWwsr~ 27 74 —5liRfTO
too AIEEY 8.58 % 13cc v ) F v & 10cc KN B, 65°, 3hrs. MI L7 4% — b+ m. p.
200—14°, 85¢g *, ALOs WHIEM ff%E A 2 / — A ROKTE D E 200~250° i
WL, 10% EffeKEw s AlOs 100g It U 4cc #ERA L UEEEXZED D 4008 =2
35cm, X 45 cm KEidi, BE7 £~ 8.58% v ¥y 160cc KEM LTIz ~Nv
¥ T L, th®ic m.p. 200—1°, (alp®*+17° (= %/ —v X DL, #1400 6.48 #15
foo FREFEEZ DN, 2F I M.p.>245° OT7 w2 — 1+ 1.18 %87, hxEHIMD
EI DB DL AR4.68% AlLOs; 230g @il T m.p. 251—7° 7« x — + 3.38 %
B, 2OHDIEDWCRBEMZFTH S, m.p. 200~1°O>7 % — 1} 0.58 % 59% KOH
-4 5/ —n B0cc Y5 hrs. o v AL— T BIEAEEIIRFEf%x A8, m.p. 219°, 0.4 g, =% /
— X OFEEEE mup. 220—1°, (a)p?0--4°, B LML # 2 bvis, Liebermann-Burchard
KIS YE A4 > Jift, tetranitromethane CTHEEMAE T2, O _EERRRSWCKFE
{txhn s, A#HE (m.p. 220—1°) 1k 5% KOH- 4 % / — 1 & KB M L <& RKE({LTEH
W x5 03, Djerassi B0 fEkE® witvy, %od .38 % 0.1g KOH & 24 cc diethylene
glycol & 2.5 hrs. S&IE L7c 5 HKE ML = — 74 THIlH T A EYERENR S hFicEec
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ryAbEN T WD DWW CHIMERRM: & U CHi U TS AP (ki £ 2 / — L KDL T
SN EES m.p.>289°. DO EFDFEF = —FAKEBMHL, chie5 g @ N-nitroso-3-
methylaminoisobutyl methyl ketone & 15 cc = —F /L% 509% NaOH 14 g i 59° T
L3 % diazomethane % -10° T £ DB —RERICKEBRE =L L £ 4 / — LV ICER
FREEBICEYE (m.p. 220—1°) OMAHFALO LB D m.p. 217° OEfREH 0.178
Bz, OO HMKEEE— 275, 60°, 2hrs. 7eFafbl =2/ — L X OFELETR
FEEPIREE R m.p. 200—1°, FEMHEO 7 & — b (m.p. 20017 L{REIL T F— &l D7,
LOTHEWEHAAFNZATLTH Do NMIKSHEREER P )V FA VA F L= AT AT THE
S IRFEAL SN S “HEA XA L AP A 9 5 b D methyl betulinate 23& %,
Djerassi® : m.p. 221—3°, (alp +5, acetate m.p. 201—4°, (alp+19 ; Ruzicka” :
acetate m.p. 200—2°, (a)p+17.1°.

A7 m.p. 220—1°, C 78.8C%, H 10.799%, CHsO 6.859%, (Cs1Hs:0s methyl betulinate
L UCEHEfE C 79.15%, H 1iC.71%, CH:O 6.59%), 4 30.4mg Wk 32° CHALE
& 5.4mg Zphdlt e LT Hel.40 ce WY (FHHfE 1.45cc) ; m.p. 200—1°, C 77.26%, H
10.349%, CH;CO 8.4C09% (Cs3H::O: methyl betulinate acetate & U CEEH C 77.29%,
H 10.229%, CH;CO 8.39%).

' DOEFIEWHE (m.p. 220—1°) ® CrO;

Fig. 1.
Retulin R »CHZOEL R, -OH WALz f127c0 Dierassi® OJjEiciiv:,

Methyl betulinate R, ~COOCH;, R, -OH 0.2458 % 4dcc ¥ ) FvicEm»L, 03g

Methyl betulonate R; -COOCH;, R,=0 CrOs % 8cc v ) Fvic LW % n

H.C CH, %, 0° i 30 min. {5 FOHBERKC 14

N hrs. g LK% Mz MERBL, =—7

p /_; ML, 29% NaOH TiEw, DWT
/(iff},l\/ll\/l\& HE T AL U T e gERAS & B0 mg & A

[ [\CH; s/~ k0 3 [EHFR LT m.p. 165—6°,

R, N/ \/ CH;
N
H;C CH;

()™ +3L8, COBDE A & / —AICE
L, EFrFo7 3 vIEFBERKE U
Na:CO; i % e HEE It gHDIRFITH T 50 KA+ 24 2/~ 20 2 [EF
LT m.p. 238°. i b DOEHIE Ruzicka® & @ betulonic acid methyl erter & k¥
oxime I —E 4 %,

SHT : m.p. 165~6°, C 79.349%, H 10.34% (CsH.sQOs methyl betulonate & U CEHE{#E
C 79.43%, H 10.329%).

D& LiAlH, &#JCic & © betulin e, BWHEH DO 7+ 2 — b (m.p. 200—1°) 0.3 g
% tetrahydrofuran 3Ccc i » L, LiAlH, 3g %z TR T 5 hrs. HREBHEEE = 5
TR o LiAIH, %73 fif LKA Iz CRIES = — 70 THiM U3 CUBE L <8 il fha #
27— X 0T L CEDRAS i map. 247° & C.21 g Bz, © O b OEMER I m.p. 252°,
Calp®®+17°, 43#r: C 81.27%, H 11.65%, (CsHsQ: betulin & L TE5{#H C 81.38%,
H 11.38%)c Xz ®H?D0.158 & K — )V Fv T7 eFafbl= sz / —A X0 2 EHE
L T diacetate m.p. 218—9°, [a)p*°+21°, $1IKFEGE 80 mg #5%. #r: C 77.45%, H
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10.579%, (CsiHs:Os betulin diacetate & U CE#EfE C 77.52%, H 10.57%), o DIk
Hlic. Ruzickal® oI XD J h A E» 58 L betulin X b @ diacetate m.p. 218
—9°, (adp*+21, C 77.66%, H 10.47% LiEFIL CH—#& Ricsnk, DEOKER IR
B 7T 2 B AR L ) 74~/ 4 Fiz methyl betulinate 22 bh %,

BA) n-~F VR & AT L 2 m.p. 190~208" 0¥l 3 g 1% 1lcc o ME/kBEERE & 15cc
DY FVETERC—HKUEL 7 4~ m.p. 160~180° 2.8¢g #Hk, chr=x ./ —
A EDSBEEREF, =4 — A KEIAED mop. 110~120° ® 7+ % —  0.368 %
DHEL 7o T OB DI sitosterol acetate wEx b b, KK m.p. 212~7° O 7 & & —
F0.818 i, hBR IR R T n—A g/ — L0 FEHLT mp. 219°, (alp?+
23" OE$IREEON S, ZObDORHEO betulin diacetate &RFOFEHRFE W Td Ho
Fieoivk 5% KOH—x 2 / —L —~<v ¥ & 1hr @ L TH % kM4 6mmHg <4
4 m.p. 252°, (a)p®*+20°, FiE® betulin LEABIL TR—¥LE L bhi. XOTR
Frepic i o betulin EfES 5 L E 2 bhs, (1959410 A5 8 EAM AR RE)
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> 7 h % Betula Tauschii koidz. % EFEKET 527 T 7 v~ 7 TH OB H
Bt 5 WEIC o TR DR IC oW TH N, BRMEWE Tl B-sitosterol 234 EIC
HEL, Bk 9kg JOF 1808 DREMBAT ERIco CWTHL CHFET % d O methyl
betulinate CoHwOs T £ 158 OREFHASAT S e AWEIE > 7 7 M OB RS ©—
DTHBEHELDNC, > 7 h A ANRICSLECAAET 5 betulin & 2y T < b¥
PICHT 0.88 DiEfaAF S e,

KGO 7 DICSEREWHE L G2 bhle c LW LIELS BB 2R T2 RETH 5,

Résumé

Studies were made on the black liquor skimmings obtained in a Japanese
kraft qulp mill in which birch (Betula Tauschii Kcidz.) was the main pulp wood.
The yield of the skimmings appeared to be 0.5-1.0 kg per ton of pulp produced.
9 kg of the skimmings on treatment with 25kg of ethylene chloride gave 300 g
of extract. The extract after removal of benzene-insoluble substance and acidic
substance was dissolved in a large quantity of n-hexane and placed for several
days. From the solution about 3 g of crude ,crystal was separated which after
purification gave 0.8 g of betulin. The hexane solution was concentrated and
the residue was dissolved in 1000 cc of acetone and placed at low temperature.
18C g of crude crystal was separated from:the acetone solution after several
days. This was identified as beta-sitosterol after purification. After separation
of the beta-sitosterol, acetone was distilled off; the residue was again dissolved
in 503 cc of n-hexane. The hexane solution yielded 15 g of crude crystal which



LR @ JREER - 7 DR e b W RAIRRICEE T 2 BT

was found to be a mixture of triterpenes. 8.5 g of the acetate prepared from
8.5 g of the mixed triterpene was dissolved in 160 cc of benzene and chromato-
graphed on 400 g of deactivated alumina. Earlier elute yielded 6.5g of needle
crystal m.p. 200-1°, (aJp**+17° (CHCl;) after repeated recrystalization from
ethanol. The later elute yielded 1.1 g of substance which melted at 251-7° after
purification through alumina. But further studies were not made. Saponification
of the former acetate yielded substance m.p. 220-1°, (a¢Jp%°+4°, which was shown
to be methyl betulinate CsH:i0s by methods among others as follows. Oxidation
with Cr0; yielded methyl betulonate. Reduction with LiAlH, yielded betulin.
From the above results methyl betulinate appears to be one of the characteristic
components of the birch wood, while the amount of betulin found in the wood
appears quite small.
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