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Synthesis of Kinetin-Analogues IV

Shigeo OKUMURA, Susumu KURAISHI, Akira UDA, Hirobumi NAKASE,
Nobuaki KAMADA, Tadahiro SUGAMURA

In previous paper of this series it was reported that the kinetin-analogues which have an
aromatic or heterocyclic ring instead of furane ring have almost the same activity as kinetin
on leaf growth.

In this paper a study was made to ascertain by what kinds of ring the furane ring might
be replaced and the same activity as kinetin be still retained. Another study also was made to
investigate the effect of carbon numbers between purine nucleus and attached benzene ring
on the leaf-growth promoting activity of phenyl alkylamino-purine. The kinetin-analogues
having 0, 1 and 2 carbon atoms have almost the same activity as kinetin. In the case of n=4
or 5 it has almost inactive.

The analogues, having naphthalene, biphenyl, phenanthrene or anthracene ring, have lower
activity than kinetin.

EED —ARBIE o TEEEE 14 27 EH FUERRERINS. COBEFVFVEDEI IR
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a) w-Phenyl-propylamine (IX)
CH=CH-CHO — O — (T —
‘ NH,OH CH=CH-CH=NOH Raney Ni CH.CH,CHNH,
NaOH +H,
()
Cinnamic aldehyde 63.6%
b) o-Phenyl-n-butylamine (X)
CH=CH—-CHO . CHz CH3 CHzOH CHz CH5 CHz Br
Raney Ni ’ HBr KCN
— _—_—— _—
+H,
67.5% 78.8%
CH2CH2CH2CN CHZCH2CH2CH2NH2
H,
62.5%
74.3% (x)
c) w-Phenyl-n-amylamine (XI)
CH,=CH-CHO CN
CNCH,CO,H CH=CH-CH=C —_—
<‘COOH

Cinnamic aldehyde (XII)
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CH=CH-CH=CH—CN Raney Ni CH,CH,CH,CH,CH,NH,
+H,
63.9%
41.7%
() (x) %
d) a-Naphthyl methylamine (XIV]
CH,Cl1 CHO
HCHO CH
@ (CH.) N NH,OH
HCl Sommlet I
42.8% (XV) 46%
CH=NOH
CH,NH,
Raney Ni
+H,
(XD 50.5%
e) a-Naphthyl ethylamine (XVI]
CH,C1 CH,CN CH,CH,NH,
NaCN Raney Ni
+H,
0,
(XVID 55% 57% (XV 1)
f) a-Naphthyl propylamine (XIX])
CHO CH=CH - CHO CH=CH CH=NOH
@@ CH,CHO NH,O0H
(xvm)
CH,CH,CH,NH,
Raney Ni
- (x1x)
g) 4-Phenyl benzylamine [(XX)
" TAICI+CuCl CH=NOH
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h) 9-Aminomethyl-phenanthrene [XXI)

SREED]  ERIEREA

_ Br - CN
; __TBr.
40.3% 18.8%
CH.NH,
‘Raney Ni @
+H,
(xx1) 89%
i) 9-Aminomethyl-anthracene (XXII)
CN CH,NH,
BrCN- Raney Ni°
+H,
(xxm 18.3% 80%

UEDIMwERK SN 74 25 > KT 20T
leaf test H¥ 1Tk B 4 2 F L EARHBL IR »
*£1, RO 1, 2RT.

LICBH LRI A2AF ITRITI B2 75 V% F
JEY)y, K720, J2F AV URT TR
P EDHHIBTBBTNEN A AF LIERHECALD

100
R—(cHIN-{ )
R=AMINOPURINE
N=0-5

N=2

RELATIVE GROWTH
g
T

1 ] [
0 108 10-7 106 10-5 10~
~  CONCENTRATION MOL

B 1K

ECHGET . Ib RN U BicE 2, B30 E
BOMEIZH 4 27 V{EMIC negative IT{EA 45 4 D
DOFETH 3.

x1 (VIID)
kinetin gk | PO | mame
kinetin 5x10-3 200
6-phenylamino-purine 0 5x10~" 180
6-benzylamino- 1 5%10~7 185
6-phenylethylamino- 2 1x10-5 190
6-phenylpropylamino- 3 5x10-¢ 165
6-phenylbutylamino- 4 1x10-s 20

6-(N-w-Phenyl alkyl)-amino purine (VIII) B8
UCTIE2RIM 2 S & Hie7 v VEEDR R
#¥n=0, 1RF2OABHED FABREEII A 270
ZzNEREEFZDVDB n=30D 6-(N-w-phenyl propyl)
amino-purine ICE - THFFE b, n=4 KR TEHIT
TERDS BB L THhA & inactive iz &% BIHL
7z.
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% 2 Kinetion FEK—EE

6-(N-substituted) Aminopurine }ig%ﬁﬁ }iﬁg\lﬂj}ﬁ IIX%$ B E t’;@"iC"":‘T\ N 5%
EhE | FHHEE
6-(N-phenylpropyl) amino- 130~135 15 72.4 kg ) — v 1925 27.66 27.66
6-(N-phenylbutyl) amino- 120~130 19 43.5 il | 184~185 | 26.31 26.21
6-(N-phenyl-amyl) amino- 135 16 325 it I = F v |156~166.5 24.89 24.90
6-(N-naphthylmethyl) amino- 130 8 53.0 kT4 ) —ov 258 25.17 25.456
6-(N-naphthylethyl) amino- 130 8 91.0 [A] = 227 24.40 24.22
6-(N-naphthylpropyl) amino- | 130~140 18 41.0 Al F | 186~187 | 22.97 23.10
6-(N-4-phenylbenzyl) amino- | 120~130 6 79.6 il | 263~265 | 23.34 23.24
6-(N-9-anthryl-methyl)-amino- | 120~130 8 50.2 0% x4, —ov | 193~194 | 2141 21.53
6 (N9 phenanthrylmethyl) | 159 130 | 6 685 |D. M. TF. 318~320| 21.20 | 2153
100 %, MP. 132°. CORERTAG % 98%x 4 /) — i 60nt
|R=AMINOPURINE TR lEdl, 7 LT vH 2 R Raney Ni 2L -

Kinetin
—

RELATIVE GROWTH
o
()
T

P\ L L |
0°1007® 1077 107° 1075\ 107
CONCENTRATION

2
B 0o B

1) 6-(N-w-Phenyl propyl)-amino- purine®&pk

Phenyl propylamine (IX] — HWiE7 V7 b K 26.4
¢ (0.2F V) 2By 2 —VITERLUIZBRFICE K
O Iy T UEEEGES ¢ (0.24E L) BMA, JUN
T NaOH 13.3% DK 25meD/KIETR 218 U 75 A3 6 e &
WA %. KB 3HBEMET 2 L aaEE»hET 3
2%, KA 1004 % C il A T REE# 2 28 AL CHREE
TUFE RFF UL RERICHHSE L. HINEE 636

T I5BsMEMBITC 2775, Ni 2FB= 4 — v 2
F£ U %7K 8 L T o-Phenyl-n-propylamine, B.P.
123.6~125.5°C (iEEstE M.P. 213.56~214.5°C) »3/85
ns.

6-(N-w-Phenyl-n-propyl)-aminopurine —— 6-x 5
NANH T T 03F & EEE7 Ry (IX] 057 DR
&1 2B E T 130—135°C i 15RAIMAEIKEic 2 ~
SHBMEBEThEFE2REESHET 2. BEL T2 b
CTRER RO VBT & 2 —v & b RS U CRlA
189.5°C o F ik 520.24 7 (I 352.5%. @ K724
%) BELNS. WEBEEREMP. 192.3~1925°C.

2) 6-(N-4-Phenylbutyl)-aminopurine D&F%

Phenylbutylamine (XJ— R iE7 V7 & K39F 2%
Hick b4 —vihcRaney Ni C#&75 U T3-phenyl
propylalcohol 27¢ (67.6%) B.P. 90~93°C (5 mm)
HELNA. HiEk D 3-Phenyl propylbromide
B.P. 82~83°C (5mm) &L, #d 315¢% » KCN21¢
% 30 me DT IEMRL T2 ARKEIR & 2 BERINE T 3-
Phenyl propylcyanide »745%NETE LN S (EE
TRIE. B.P. 92~98° (5mm).

ZDT ¢ RWKLE ) —VITHERUERE Naldg »i8
BTy 2820 TmA, &5 ] BEERGER L T
(Congo-red) & U KEKHEBZ1TH. WEiCI BE
LT 4-Phenyl butylamine 18 # #7H 3 &
5. WL hEEEY 2 v &9 5. BP. 75 ~78°C (7
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mm), X E4.4 ¢ (62.5%). Picrate O#Eg&:, M.P. 125°C.

6-(N-4-Phenyl butyl)-amino purine—— 6— x 5 i
XWAT R 03F & T T (X 0564 DEEY
BRI E R 1985 120~130°C i A IG S € 5. Bkl
kb hZ2M#E LT 6-(N-4-Phenylbutyl)-amino
purine 0.21¢ (4356%) Bon 5. FET 7.V & b BHiE
L TM.P. 166~166.5°Ct. =0 #7 © CisHiNys - N%
tEfE, 26.21, HEEA(#E26.31

3) 6-(N-4-Phenylamyl)-amino purine D&H

Phenyl amyl amine (XIJ——{{) Cinnamylidene
cyano acetic acid [(XII) — #H UL ZEE LIz ARET vV
Fe k1827 (01sn) o7 oWE15F (0.18E L)
DIKEEERLOMED ISR 72 130°C iz 4 BB IRk = ITi
R B B & 2 IFBI LIKEECHE 5. B a0RR 123
¢ (61.8%) %KEe» 6 H#EEH(0F)FTEMP. 206~
208°C. (m) Cinnamylideneacetonitrile [XIII) 2%
&8 FITH 3 ¢ 2N A T 180~185°C i REEH 2 DFE
RS F TN 2 1t BB EHmRORIGWE 2 = — 7
WVITIRIRS 5. T — 7 )V 2B EBIBRERBOKRE 7))
U TB.P. 165~170°C O ik{k3.94 (63.9%) Hon 5.

FEE= MY WIXIIIL) 39¢ D& ) —WIRHRICT A E
= YRR EEIC L b Raney Ni THEILUCTHAYY 3
v (XD % 41.7% [NFETHEz. B.P. 90~100°C (5~10
mn). ¥ 5 — FM.P. 162~153°C.

6-(N-4-Phenylamyl)-amino purine—— ®Eic X b
HEPTLERE7 v (XD) 2 6—AF WA VBT T Y
vETEE IR NEKI2E%, BT VLD EERL
THEAESR. MP. 166~168°C.

4) 6-(N-Naphthylmethyl)-amino purine D&
Naphthyl methyl amine (XIV]—ea-Naphaldehyde
(XV]——a—2amxF 374 )L 2F, ~F42
FLUF T T 429, KEE63mL, sk BMEDBETR %
140°Ciz 6 ISR GRS, IRIEE 50me 2hn~, & 5115y
ABRT 3. BRICHHBL—F VTHEL, =T—5FV
Bk, 10ZEEK, KOMETHEY, *—7 VEBEE
2T 5. a—F 7 b7 F e FIXV] B.P.91~92°C
(0.3~ 0.4mm) 11¢ (46%) »Boh 5.
FE7VvFEe FIIZice e s vvy 3 LIEERE6.95
F DIKEMED KW 2 HiEICk ~TIERALTE B A
FLLD25¢ %L ) — AT Raney Ni BL2175
£505% (1.1¢) WETEND 7 T » B.P. 123~124°C
(2~3mm) »BFEeN%. FEEEED M.P. 161°C, ju%
A, N% : CuHuN-HCl & U CHEM7.23, FEE
6.98.
6-(N-Naphthylmethyl)-amino purine—— 327 2
v (XIV]) 0514, 6—xF w2 vA 77 037D

BEY % 120~130° 1z 8 BEE B FIEICHE - T4
. 24— VI hEBERFELTEE SR E MP. 257~
258°C) 0.372¢ (B53%) & & 3. THEISW, N%:
CuHy N & U TOETEE25.45, HER(E25.17.

5) 6-(N-a-Naphthylethyl)-amino purine D&F%

a-Naphthyl ethyl amine (XVI) @ - 7owo x>
WF &) 33¢, NaCN20¢, »4% . —n100me, 7k
30me DR % F iR CIoy M1 2 RMBR T 5. RS
%, F0mliciBiE T 5 L AGLESITHT 225, i
PP UMREE 2 —5 VG T 3. =—F 0 %4
= U#& 41 Naphtho-acetonitrile [(XVII] %355%
NETE NS (B.P. 145~149°C/ 5mm).

50 Acetonitrile (XVII) %Z##ic & b Raney Ni
&L L T a-Naphthyl ethylamine 2557% UK &
bni.

6-(N-a-Naphthlethyl)-amino purine— i 7
20743 % 6—2F vt v H T T ) 043F & 5B
& 120~130°C i L T 90.9 IR T B 251,
ERP IR F VTR 4 — v X Y BERERT S
L EEEMRE MP. 227°C BB o5 5. JTHEIN, N%
D CprHysNg & U TEEE24.22, EEE24.40.

6) 6-(N-a-Naphthyl propyl)-aminoe purine D &K
a-Naphtyl propyl amine(XIXJ—Naphthaldehyde
EFERTAUFE ROT VR —VEEIRE DD Boni
Naphthyl acrolein 2F =ik b %+ 24 M.P. 165°C
LUt Z#0Dl5¢ 27 4% = ¥ DEETIC Raney Ni
BEBITUTHK E T3 a-Napthyl propyl amine 0.9¢
(74%) %181z,

72 072 % 6—xFvxvn 7T 7)) v 0564
F &£130~140°C 1 18 FR ot L C 1% I LT IE 8
Naphthyl propyl amino-purine #/&87z. #i{E, N%
1 CeHi Ny & U ToEtEE23.10, EEE22.97.

7) 6-(N-4-Phenylbenzyl)-amino purine DERK

Gattermann-Koch gjizic & b Biphenyl X b &5k
L 7z Biphenyl-4-aldehyde® %% =i & H 95.0% K¢
Biphenyl-4-aldoxime M.P. 143~145°C &L, DWW T
x4, — )V Raney Ni #Emick b 4-Pheyl-benzyl-
amine [(XX) B.P. 170—173°C (bmm), V= 89% i5 i
HEM.P. 305~306°C (fR) #»HBic. JTHREOW, N%:
CiHisNE UTOREMBEN 1 7.65, ZEEA{ET.39.

EiE7z v (XX) 0459¢ 2HiEICE D 6—xF b x
WHT T 0847 F & 120 ~ 130°C i b HRfE 0 &
G, BP0 1B THGRKREOTESRE 3. &
B — 7 VO M B Sk 2 0 — v & D SRS
5. M.P.263~265°C, INE80.632¢ (79.6%), TELT,
N% : CisHigNs & UTDEHEE23.24, EH{E23.34.
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8) 6-(N-9-Phenanthryl methyl)-amino purine
DEK

9—Jorrzrr b iy AADORIGICE D
48.8% I LTAHKD Uiz 9-Cyanophenanthrene %%
Hickbxzs ) — AT Raney Ni BT 2iT-T 9-
Aminomethyl phenanthrene (XXI) M.P.104~105°C
P8IDINE TETz. tHERIE M.P. 294~295°C, Picrate
M.P. 239~240°C, t#HH, N% : CixsH N &L TOD
ETEE 6.76, FEER(H 6.44.

FEE7 2 06489 26—x Fovx v T kT ) 0.368
¢ & 120~130°C 1< 6 B HERIG S ¥ 5. RIGHEEIC
RS UIED 5. B Y ERM 2 — 50
THEBEF A Fvhvs7 2 IO EFKRLUTHBT Y
Z LR 5, Phenanthryl methylamino-purine M.P.
318~320°C (7rfi#) 0.493¢ % (685%) %#»181z. TH
57, N% @ CooHyNs & U T DEHEf 21.63%, FEA{E
21.20%.

9) 6-(N-9-Anthrylmethyl)-amino-purine D&RL

7 hIe 957, MIKZHULRIETS0Z, #HiL < H
BUTREY 7 V147 DRESGYIIKELT VI =9 4
407 2L &5 A 5. 30 HZFIRICHBIROT 2 Bi®E
BB E LK BicEmL TE S 2 BEOERY 2 A
z—5)v (B.P. 70~80°C) X bhHE#HEL T 9-Cyano-
anthracene (XXIII) 154 (18.3%) M.P. 168°C »:&
3. TESH, N%: CiuH,N & U TOHE(E6.89,
E i 6.86.

FE= ~ Vv (XXIII) % Raney Ni Zfifigt & UThn
E#ETT (WIES6KE, #&IE, 3BRUIE, #EE100°C) ¥ 3
& 9-Aminomethyl anthracene (XXII) DIEEEIEDS
0pINETE LN B. M.P. 208~300°C. sw&ESH, N
% . CisH NCI & U T DEHEHED.74, FEEAfES.23.

FEE 7y (XXII) 042 ¢, 6-xFuAvHT b
71 0.311¢ % 120~130°C T8 BB IL I € 5. K
Br—7 VCERY RHBELH 7 Va— VI D ERKT S
+50.2 %N T Anthrylmethyl amino purine. M.P.
193~ 194°C 31861 3. TESHT, N% : ChHisNs
& UToFHEE 21.53, EE(E 2141

Hl =101
[}
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