IR B RRALE Y& IR

ITHMH HKZTE T e EgET
(& F #&)

M RN AR HE, L ReREmas HOERDE, BT
HAERNMEFATGRD, MANFEEEYR AR, #MMEE., MBRXSSR
KK, BHEREES, $FABNR, ERSEFRERTHERTH, FFE
HIRF IR o

D VBN R AEEME LNRE, JLER, ENEGRT T/ ah#sE
(e RELHRBARRERH,

(1) 6—FHZEFW (6—Benzylaminopurine ) fFi6—BA, HHR,

NH—CH, —¢

| Ne—?
N\ /N
N
kN/\N/

|
H

(2) 6—~1ERHEW (6—Furfurylaminopurine ) WK 2 & ( kinetin ) 4
# K

NH—~CH,— )
/\/N

h/
T\T/\N
o

SERRT. WAL RGRSLERTCRLELLE,
FEE WRETREBMT-BANARTMA, ENERARMAE LRI Y REE
HRKT T KO8, B M TR



B MBI RBECEONETREEER 57

(3) 65FFEI— (2—UEAnLw & ) 9—H—1E(6—Benzyl—amino—9—(2
—tetrahydropyranyl)9—H—purine)f§#RPBA, ##xR,

/N
NH—CHZ—\_/
N\/N
LD
l /
\N/\IT
b
KNG 2BIMAFROT ERERERT TR, BABBUERNERRTEE
RINANTE, FRBARM XA G ERRIE, ®% TETTRERER,
MRERREZZR, FREM BT THRR, FHIR—MEERCH &R, WRE
ST TERRIKHE, BETRIMRNER,
RN RS R LG, BEMARMDSEE, EEKSE, 6—BAERE
BRI R, PBARRTRARFEBEATHIERRLLEE.

il S

XTF6—BARER, XMPERDVRS, FERUTRIER LR, LUR 13%
B AR, Bleuckart RN O UIREBRENLERKNITES, &
HLI6— SR, JRER. 6—ZREEW BB ERITE 7,

RURWERS D OB R ek, RELE 8, BEXH, HEARERA, RERR
BEARE, TOTRA TX—BERITE R,

NH, CH,NH,

N

,\N/\N NS 160°—170°C
|

H

—

I l
NN SN N .
r > . “ {__p—CH.NH,-HCl

—CH.—C N\
NH—CH—_ >

|
N/\(N\
| /+NH4C1
\N/\i\l
H



58 o k F % B 19734

MER, FRBIFTERE, AXBELFRSHFANKRFEOERY G&000
6— MRS ZIT W R A IR 5 3 & B

NH,
ﬁ/\//\“ll | E;L%HLNHyHC1_ﬁ

NNAN \O/\ 155°—160°C
Il-l cH .NH,

NH-—CH, 11

\O/
/\/N
” +Nle
\V/\N
i

PBA W& RRHAM T,
NH—CH,— >
| \—/
A N/N _
N l[ \, /% _CH.OCH,CH,OCH, |
i S 56
\N/\w -
H

NH—CH, —

TN_/
VAV

N \ AN
i |/
NNAN
o

S

1. 86 —BAKIER &%

PRAE A DIRS: SR AT, SARR SRR (PH=7 ) #{LRRrE%,
R 4%, T E RS2 2R A TR T M N30 5B kR, W AR
g R, thik, FAEKIBBEE, BT, FE38—423,



gt MRHESERRILEOEREEEA 59

2, —FREIFRNSR

E—-BERERPRE2TRIES ., 26 TR RS0THZFTRK, #ELE
BERFNBTRE, F160°—1T0CHRME EMT10—14/ ey, R4 WA, 246
LEW, FAWhatman T B4, HTE : WEER : K=4:1: 1 =R RAIRTH,
2N (260myu ) #e25, RAR, =0.88—0.90IBE &, FHIR, =0, 455 S A
%,

REERRE, MEKZEHRR, mRESEERB G, B4 5, BB 6—BA
Mk, FELREHFMASHS, B 229—231C, =REB—40% Z A, HEHX
44.9%, EIMBE I ERAKTE ( XR=HRHM35.7% ), DHMEEELE 1,

100

S0 =]
8o P~

\ "
co| 1L TR \ M Ty
50 / VIFLAL AV
40 NH-CHy D “ 'vf V MV ¥y
S S
1o \N’“‘ﬁ'/
0l

) : 3000
3803 3000 2500 2000 1800 (600 1400 1200 1000 800 625

B 16— REIEMESHAE A

AR, BRIERE BH2 5T KRE255T (1065 ) » PRHEEBEMR,
3. MEIENEH

LR G REHE F RN S R6—BAN F 34T, EEFARENLER, K
My RRE, WmREEERE, ZKEERE, ZRDAVR, 25 KE
$RE, BUBEAR, HFERE, S3H8EE, FTH0TFE3#,

1) RVIRBERAEM, HIBREEEIE155—160C;

2) MIEEIANE (30% ), XHERNWELE, BiEE,

3) MW AT, RGRBRZEASE, MIES, K26 B %hEkE
F, RERRZEMRE, S22 LXKk, HEEREBEE, H4% M INE40%,

BRI IR BB I R, B M BRI RE S EE Frstsh, LB FEEe
B6—BARAMMFE, s H269—271°C,{E%& L EW, N B R =0.89—0., 923F &,
IHNEEERE 2,

4, 6—EXEEI— (2—mEAMEE ) 9—HIFK (PBA ) B& R,

ERERE D, REB4.556—BA, 552,3— " W10, 36 A X —H X



BT - - 1 19764

100 T |
30 = *L - T
80 ‘
70 nd AN
60 / N\
50 X A‘L Al "[
40 N
oo O 1 —
2 YIS W |

N P
53 §Nl/\HJiL L AIL l |

200!
380035003000 2500 2000 O 1800 1600 1400 1200 1000 8OO 625
B 2 e—EEEEMENS (HEFE )AL ER

B, 67T 5EATRNZ_E_BH, &FE, REFEARKSE,

90°—95C, [E#T.5—9/Nif,
REELE, BRET, TAOCAEBEERRDEHEN. BTm RS Ex
W HHBHONaOHER /K%, BT KMgSOF 1, BHE, BT —MH#E @mik
M, 5 IMABRBR—FERNRESENESR, NB6—FEREEI— (2—mEEE )
g—HEs ( PBA ), 783.5—4.0%%, JE&H108—109°C,
BOTAY: ERAWB—ENRESERNES R, B SRR, HEE
e A, XEGHE, PRUFETIHE, RASAmBIMARS L,

7 W W R EN

sy EERE S,
{80
50 Iy o — ]
soi N LI : ! Y .
i _;¥,,,,_ — \ﬂ ! N pp ]'_ _
&0 w } — j [ L4 \ ; i\ 5
500 - A NH—CH{© A REELIAT
aol [ A Apl Y ‘§~
: i N7 NN W ‘ i
sob— N K 1
20— SN g : }
1 I
16 et ; L
& L ! QJ !
2000
3800 3000 2500 200D 1800 {600 1400

1250 1000 &00 2%

B 3 6—gEAo— (2—mEmE ) Ems kbR

BV ARFE KW ERE BN,

[l WO VAN S

JUER, EWNA 168/ AEINSHRNe—BA, BBE. PBATKE, A,
FEI BRI AGERE R, —BREEY . S5 EY FRR I L RS R &
F, BUR T RERR,

FE IATR 254 T 7K F



| MERSIREX GO ETRR IR €1

INERELERREREN L, WRRF. RREDFERBEHN ), RO HY
EHENSE S ILRER ORI EYS; PBARGE SR B H DR 3 K5, &
RIBEREFIRKER, PBAEESRFEEATHNRIF RO FHTNLL
B (85K~ .= @),

EEREEHTEH, 2 REFSENRARERMY £ K ¥, EH200pm.
6—BABTE L, FREE 2—3K, 22 NRES—6K.

YEKRG M= T B TR B AT 1976 4E M IR e R I, 8 FI6—BAZE20ppm,
RET, FrRASH R B0, 7T 02 K S AR B, 387 5.4—13.3%, THEMMI%.
EREBFERBPTRENE, FABYIBM0ppm. i6— BA,H7=6,1%.

PBARERHREWERMG L EDEK, ERSHEY T, A BIL6—BAEY
EK, BRESIER, TP ERERENEUNRE S NGRS, HTE ¥ B E
£, BTN BT RAEFABEREMS, BTEERNEETNH LHFRB.

k— KBEHOABESLARGAELER
CT-RAGRYATET ) 1977 .4

Ruptet | & B | OO s | ww | e e
Rt i 5] 43 8 19 5 | 12

1mg/l 45 13 29 5 11

B A K omg 42 11 26 5 11
IR 661 oA 3mg/1 52 14 ‘ 27 ‘ 9 17
L¥W6—BA ) 2mg/l 51 16 31 4 8
BEOHBIE | 2mg/l & 44 11 25 12 27

# Kinetin, Koch-Light Laboratories Ltd., England.



62 ol k¥ FE R 19784

Ao RSEBLHHRESLAG KRGS
CAIl k22 EM%F ) 1977, 3

MK OBREG | % & | A 0 RGEMEE & W 4R
¥ B 5$ﬂﬁﬁz§%ﬁ g% | Mg | &% | B | a% | R

i k6—BA 36 : 12 | 33,3 8 | 22,27 16 | 44,5 & B E W
ok BB 12 |5 | 41.7 2 | 16.6 5 (41,7 | HERBRML,

‘ ; BEEE, |
AR PBA . 10 P20 20,0 1 | 10,0 7 | 70,0 | fFEH
#HOBBIFE | 42 } 8 | 19,0 15 {35,7| 19 | 45,3 & B E W

A Eakl & A2150x [R24%

AZ KRG hERRY%s
PR BT ) 1977, 4

o R ER | WERGM | MBS | ew 0% L
BB e e | BEIERE | M DO WE WA
by B \ e
smesl e gon | 40—95F 155 | 3% L
L 3 0 ] | 3% 4
I (rw&’i’iﬁfi) : 1 (_ .
[ (i%jifgﬁ_lBA) ‘ 26 | 829 % 10—95% | 2/E | 3% ! : i

?;ﬂlg ll “‘”_:-__;i | _ ‘___—A H;_ :hw o
f Ghh6—BA) { 27 : 847 f 28—95K 503 | 5.8% 5 1
O men - o o
N(m;\%ilBA> \ 8 f 269 ! 40—95K 9tk ; 3.3% 0y

i i

. ARBEREE -HR (BRER D B IHR (2LEFH
i RABR AT MR

R RSB R G RT Ak
PR BT ) 1977, 11

wehrxw | someh® | WA PBA | KEEE | hke—BA

ko #F 0,0023% 0.0032% 0.0024% 0,0014%
l .

e R R (A RRXEBEXEE R wEERRE,
HTHRE kBB KT 3k,



28 HMEBHIRELGHEREHANER

63

$ % X W

C1) C. W. whitehead and J.J. Traverso, J. A.C. S. 82, 3971—4(1960),
(2) O. Katsuhiko et al., Japan 68, 06, 954(1968);
C. A 70, p20086 f (1969),
(8] S. Okumura, Japan 68, 07, 995(1968);
C. A 69, 87019 j (1968),
C4) Barbara Roth, Brit. 1, 013, 520,
(53 M. M. Beizar et al., J. O. C. 21, 1276—7(1956),
{6) M. W. Bullock et al., J. O. C. 22, 568—9(1957),
(71 H. Lettre and Hubert Ballneg, Chem. Ber. 91, 345—8(1958); C. A. 52,
18514 ¢ (1958),
(83 S. Okumura,Japan 8526(1956); C. A. 54, p 6769 f (1960),
(9) M. M. Beizer, U. S. 2,956,998(1960); C. A. 55, p7446c (1961),
(101 J. Van Overbeek, U. S. 3,013,885(1960);
C. A. 56, p 14306 ¢ (1962),
(112 J. W. Daly and B. E. Christensen, J. O. C. 21, 177—9(1956),
(12) M. W. Bullock et al., J. A, C. S. 78, 3693—6(1956),
(133 S. Okumura, Japan 483(60); C. A. 54 p19729d (1960),
C14) H. Nishimada and S. Okumara, Japan 10, 115(1963); C. A. 65 pl13738c
(1966),
(15) C. G. Skinner and Wn. Shire, J. A. C. S. 77, 6692—3(1955),
(161 S. Okumura et al., Bull. Chem. Soc. Japan, 30, 194—5(1957),
177 1. A. C. S. 61, 3585(1939).
(18] Bk, 19714878, 10K,
(193 C. A. 62, p16273f (1965).



64 B ok EOE R 19784

SYNTHESIS OF CYTOKININS
AND SOME OF THEIR APPLICATIONS

ABSTRACT

Since 1975, we have successfully synthesized three cytokinins, i. e,
6-benzylaminopurine, 6-furfurylaminopurine and 6-benzylamino-9- (2
~tetrahvdropyranyl) -9-H-purine, We have made some modifications
in the known methods of synthesis, in order to acquire much higher
yield as well as higher purity of the products. For instance, in the
preparation of 6-{urfurylaminopurine, the oil bath temperature was
lowered to 155—160°C., and the quantity of furfuryl amine added
was increased by 309, Modes in the working up of the reaction product
were different from that known in the literature, so that the yield
of the product was raised from 49 to 40% (yield reported in the
literature 39,8%),

Our products were tested by many research institutes, such as the
Institute of Botany in Guangdong the Provincial Resecarch Institute
of Agricultural Science in Guangdong the Department of Biology in
the Sun Yatsen University, as well as many agricultural experimental
stations of some remote provinces in our country in the anther culture
haploid breeding of rice, wheat,in raising the harvest of cereal crops.
economic plants and fruit trees and in prolonging the shelf life of
leafy wvegetables, Their effects were proved to be quite good, Epecially
PBA, applied to the monoploid breeding, has shown the most remark-
able eifects,



