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Abstract—The cis 1somer of 6-(4-hydroxy-3-methyl-2-butenylamino)-2-methylthiopurine and 1ts 9-8- and 9-x-p-
ribofuranosyl derivatives have been synthesized and their physical and spectroscopic properties are described
The biological activities of these compounds have been determined 1n the tobacco bioassay and are compared
with those of 6-(4-hydroxy-3-methyl-trans-2-butenylamino)-2-methylthiopurine and 1ts S-nbofuranoside The
6-(4-hydroxy-3-methyl-2-butenylamino)-2-methylthio-9-8-b-ribofuranosylpurine (ms-ribosylzeatin) 1solated from
a Pisum tRNA preparation was shown to consist of both 1somers which were separated by TLC and 1dentified
by comparisons of UV and MS with those of the synthetic compounds

INTRODUCTION

AMONG the cytokinin-active ribonucleosides 1solated from tRNA! are ribosylzeatin
[6-(4-hydroxy-3-methyl-2-butenylamino)-9-B-n-ribofuranosylpurine]>~* and ms-ribosyl-
zeatin [6-(4-hydroxy-3-methyl-2-butenylamino)-2-methylthi0-9- f-p-ribofuranosyl-
purine],>*** both of which exhibit ¢1s-trans 1somerism in the N°-side chain The synthesis
of the transisomer i each case®” has aided greatly in the 1dentification of these compounds
from natural sources,!3~>'® but to answer the question of the stereochemustry of the side
chain double bond, the cis 1somer had to be synthesized as well This has been done 1n
the case of nbosylzeatin, and the presence of both geometric 1somers 1 plant tRNA has
been established by comparisons with the synthetic cis and trans 1somers of ribosyl-
zeatin 243 We now report the syntheses and biological acuvities of ms-cts-zeatin and 1ts
ribosides (¢ and B anomers) and the use of the B anomer, together with synthetic
ms-ribosyl-trans-zeatin, to demonstrate the presence of both the trans and cis 1somers 1n a
tRNA preparation obtained from pea shoots (Pisum satioum L) ?
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RISUITS AND DISCLSSTON
Syntheses and MS
The synthesis of 6-(4-hydroxy-3-methyl-1rans-2-butenylanmno)-2-methyl-thio-9-4-n-
ribofuranosylpurine (8) has been reported previously * The synthesis (1 — 4) of 4-hydroxy-
3-methyl-cis-2-butenylamine (5), used earlier 1n the preparation of crs-zeatn'® ' and 1ts
riboside (6),° 1s described here 1n detail Also described 1s the synthesis of 6-(4-hydroxy-3-
methyl-cis-2-butenylamino)-2-methylthiopurme prepared by condensation of the cis-
hydioxyamime 5 with 6-chloro-2-methylthiopurine
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2,6-bis-(Methylthro)purinc failed to react readity with 4-hydroxy-3-methyl-cis-2-butenyl-
amune (8), whereas 6-chloro-2-methylthiopurine and 5 yielded 6-(4-hydroxy-3-methyl-crs-
2-butenylarmno)-2-methylthiopurine {ms-cis-zeatin) (7a) At the riboside level, 2.6-bis-
methylthi0-9-B-D-ribofuranosylpurine’ * was even less reactive than the fice base, and while
6-chloro-2-methylthio-9--p-nibofuranosylpurme, with a better leaving group at the
6-posttion, 1s known,'* 1t 1s rather inconventent to prepare Accordmgly, we turned to an
alternate synthetic pathway that mvolved incorporation of the methylthio gtoup m the
final step 2.6-Dichloi0-9+(2 3 5-t11-0-acetyl-f-D-ribofut anosvljpurine was fitst prepared by
the fusion method of Sato’® and was then caused to react with the hydioxyamine 5 1m the
usual manner, followed by treatment with methanolic ammonia to insurc complete removal
ol the acetyl protecting groups The intermediate 2-chloro derivative of 11bosyl-cis-zeatin
was purified by chromatography on Sephadex LH 20 and treated with sodium methyl
mercaptide '® The resulting product was purified by chromatography on Sephadex LH 20
two components wete 1solated and these were identufied as the f and » anomets (7,9) on
the basis of the NMR sgnals of the anometic protons The chemical shift for this proton
m one of the anomers was practically identical with that of the I proton mn 6-{4-hydroxsy-
3-methyl-cis-2-butenylamino)-9-f-pD-ribofuranosylpurine (6) and hence assigned to the f
anomer The mmttal fusion reaction leading to 2 6-dichloro-9-(2 3 5-tr1-O-acetyl-fi-p-
ribofuranosyl)purine was suspected as the cause of the final anomeric mixture and
examation of the 220 MH7 NMR <pectrum of the fusion product revealed two complete
sets of signals Further investigation showed that the degree of anomerization was related
1 part to the efficiency with which the acetic acid by-product of the fusion was removed
by vacuum

Spectroscopic data weie used at every stage for unambiguous structure assignments
It was especially useful to be able to compare the data for 7 and 8 directly as in the
LY LeoNarRD N J, PLAYTIS, A J Sk00G, F and ScHMIiTZ R Y (1971)J  1m Chem Soc 93,3050
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cases of cis- and trans-zeatin and their ribosides >-8'2 The mass spectra of the synthetic
cis (7) and trans (8) 1somers of ms-rnibosylzeatin were very simular >-!'! For the two
naturally occurring samples described below, the MS were determined consecutively on
the same instrument at 70 ¢V using only shightly different probe temperatures, 200° vs 190°
and were also quite simular (see below) The MS for the cis sample showed relatively
higher intensities for the larger fragment 10ns (m/e) whale that for the trans 1somer showed
higher intenstties for the smaller fragment 1ons Since exact reproducibility of spectra taken
at different times on different instruments and with shight variation in conditions may be
uncertain, for disinguishing between cis and trans zeatin 1somers and their ribosides, either
unsubstituted or substituted, we place greater rehance on TLC on silica plates n
chloroform-methanol (9 1)°~*! Using this system, ms-ribosyl-cis-zeatin (7) moves faster,
with an R, value of 020 vs 0 16 for ms-ribosyl-trans-zeatin (8) The same system 1s useful
for separation by column chromatography and 1solation of the pure 1somers Another
TLC system 1n which the cis 1somer mugrates appreciably faster than the trans 1somer
(eg 051 vs 037)1s on sihica plates n CHCl;-HOAc (4 1)

HOH,C HOH,C HOH,C

)\/\NH S
NN
Y
HOH—‘,%N/O N

NH HOH,C

/I\/\NH )\/\NH
\ \ Y
“:SE];';IQ N ij

HO o OH
C H
HO OH HO OH HO OR Hz0
(6) 7 (8) (9)
(6a,H ot N-9) (Ta,Hat N-9) (8a,H ot N-9)

Comparison of biological activities of trans and cis isomers

In the tobacco bioassays illustrated in Fig 1a, zeatin (trans 1somer) 1s ca 40 times more
active than cis-zeatin (6a) This value compares with the average value based on a large
number of recent experiments, but 1s somewhat smaller than the value of > 50 tumes, first
reported '© Of the 2-methylthio-substituted pair, ms-trans-zeatin (8a) 1s also considerably
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more active than the crs 1somer (7a) but the trans-cs activaty ratio of 7 15 based on only
two experiments As shown m Fig 1b, the ribosyl detivatives are less active than the
corresponding free bases and the fans 1somer 1in cach casc 15 the mote active Trans—cis
activity ratios of ca 5 for the ribosylzeatm 1somers and ca 10 for the ms-ribosylzeatin
1somers (8, 7) are estimated from the available data It 1s of interest that the ¥ anomer of
ms-ribosyl-crs-zeatin (9) 15 only about one twenty-fifth as active as the f anomer (7)

Isolation and dentification of ms-rihosvi-cis and trans-zeatin from Prisum tRN 4

A (RNA preparation from Prsum satiium L var Alaska was obtamed mn the usual
manner ~ and the cytokimn-active ribonucleosides were 1solated as summatized below The
purity of the tRNA preparation before hydrolysts was 829, (45, dry wt) Electrophoresis
on a 24°, polyacrylamide gel’” of a sample indicated that the 4, absorbing portion
contained 15°, high MW maternial (>258) 21°, low MW matcual (<4S) and .4°, 4-58
RNA Although the 24° gel does not resolve 4 and 55 RNA eaperience with other pea
prepdatations fractionated on a 7 5°, gel indicated that the 4 5§ region contains ca 90°,
4S RNA On this basis the IRNA preparation 1s estimated to contain 47°,4S RNA From
the equivalent of 670 mg ol purc 45 (RNA material, ca 90 pg of ms-11bosylzeatin was
1solated Of this 1solate ca 70 ug was separated by TLC mnto roughly equal amounts of
as and trans 1somers The calculated brological activities of the two samples were
023 KE,ug of hydrolyzed presumed trans isomer (8 — 8a) and 0 048 KE g of hydrolyzed
presumed cis 1somer (7 - 7a)

The cytokinin-active fraction that had the same R, in CHCl; HOAc (4 1) as a sample
of synthetic 8 employed as a standard exhibited UV maxima at 243 and 280 nm
methanol, typical of a 2-methylithio-N°-substituted adenosine and the absorbance corre-
sponded to 62 + 5 ug of the expected ribonucleoside The low resolution MS at 70 eV,
probe temperature 200 gave prominent peaks at n-e (°,X)397 (002) 382 (0 17), 380 (0 04),
308 (001), 294 (009) 274 (001) 265 (064), 250 (3 62), 246 (087) 245 (103), 232 (2 13),
206 (1 01), 194 (065) 181 (1 87), 165 (1 20) 151 (1 55) and 135 (2 14} mter ala, typical of
6-(4-hydroxy-3-methyl-cis- or trans-2-butenylamino)-2-methylthio-9-f-p-riboturanosyl-
purine and with the R, information ndicative of the frans 1somer

The cytokinin-active fraction that had the same R, as a sample of synthetic 7 employed
as a standard cxhibited UV maximae at 242 and 281 nm i ethanol typical of a
2-methylthio-N-substituted adenosine and the absorbance corresponded to 52 + 5 ug
The low resolution MS at 70 ¢V probe temperature 190  gave prominent peaks at me
(°oZ) 397 (0 14) 382(089), 380 (0 20) 377 (005) 313 (007) 294 (0 34) 288 (003) 274 (0 09),
265 (0 13) 250 (0 85). 246 (057) 245 (084) 232 (078) 206 (043) 194 (0 54). 181 (1 29),
165 (053), 151 (051) and 135 (096) wmiter alia satislactory for 6-(4-hyvdroxy-3-methyl-
c1s-2-butenylamino)-2-methylthio-9--p-11ibofuranosylpurine (7)

In the case of the ribosylzeatin 1somers reported earlier for the same tRNA preparation,?
the visual estimates of the UV absorbtion of the two spots of ribosyizeatin on TLC
plates ndicated amounts of s and wans 1somets of the same order However, a
contaminant may have contributed to the UV absorbtion in the region of the #ans 1somer,
since the estimate based on biological activity was closer to about a 40 1 <15 tians ratio
The latter ratio 1s apparently the more representative as comparable values have been
found on the basis of both UV absorbtion (in solution) and biological activity of the
1somers isolated from other Prsum (RNA preparations It may be noted that we have
Lo U E(1967) Biochom 1102, 251



Synthesis of 2-methylthio-cis- and # ans-ribosylzeatin derivatives from Pisum tRNA 35

apparently managed to recover the ms-ribosylzeatins in greater yield, based upon UV
absorbtion measurements, 1n this set of experiments, as compared with those mitially
reported ?

TLC of synthetic 7 mm CHCl;-HOAc¢ (4 1) or CHCl;-MeOH (9 1) yielded only a single
UV absorbing spot Bioassay of the chromatogram developed in CHCl,-HOAc showed
that biological activity was associated only with this spot Furthermore, a 10 uM aqueous
solution of synthetic ms-ribosyl-cis-zeatin stored for 1 yr at 5° yielded only one spot,
and 1ts R, corresponded to the c1s 1somer on thin layer chromatograms developed with
the above solvent systems These results indicate that no appreciable conversion of the
cis to the trans 1somer occurs under the conditions of the experiments and, therefore, that
the 1solated ms-ribosyl-trans-zeatin 1s not an artifact due to such conversion

From a tRNA preparation of field-grown, vegetative alfalfa (Medicago sativa L var
Vernal), we have also 1dentified both ms-ribosyl-cis-zeatin (7) and ms-ribosyl-trans-zeatin
(8), as shown by chromatography and UV spectra From this source, based on UV
spectra, we estimate a ratio of cis to trans isomers of 9 1

EXPERIMENTAL

M ps are corrected NMR spectra were recorded on Varian Associates 60, 100 and 220 MHz instruments
Chemical shifts were measured using tetramethylsilane (TMS) as an internal standard A Varian MAT CH-5
mass spectrometer was employed Gas chromatographic analyses were carried out on a 90 cm x 6 mm SE 30
column (15% on Chromosorb P) using an F & M Model 300 mstrument Microanalyses were performed by
Mr Joseph Nemeth and associates

1-Chloro-1-nitrosocyclohexane (1) This compound was prepared from cyclohexanone oxime by the method
of Muller et al 1¥'° To avoid an explosion hazard, a final distillation was omitted NMR showed the only
impurity at this stage to be a small amount of Et,O

5-Methyl-3,6-dihydro-1,2-oxazine hydrochloride (2) A solution of 72 g (049 mol) of I and 2 g of hydroquinone
was dissolved 1n 200 ml 2 5 N 1soprene in C¢H, and 58 ml EtOH The resulting solution was flushed with N,
and allowed to stand overnight m a stoppered flask The flask was kept in the dark below 30 The solvents
were removed 1 vacuo and the residue was washed with several vols of Et,O to free it from 3 giving a crude
product that was used directly in the next step

5-Methyl-3 6-dihvdi0-12-0nazine (4) Crude 2 was dissolved m H,O and treated with 28 g (0 5 mol) KOH
with stirring 1n an 1ce bath The product was taken up n Et;O and the Et,O soln was dried over KOH
A sticky ppt formed, and the dried soln was filtered along with celite to prevent clogging Removal of the Et,O
yielded a dark o1l, which GLC showed to have one component that was neither solvent nor polymeric
Distillations of this o1l did not improve 1ts quality, so 1t was reduced directly

4-H ydrox y-3-methyl-cis-2-butenylamne (5) Liquid 4 was dissolved 1n 700 ml HOAc and shaken with 80 g
(1 2 mol) of freshly acuvated zinc dust After the muldly exothermic reaction had subsided, shaking was stopped
and the mixture was stirred overnight in a stoppered flask The zinc was removed by filtraton and washed
with AcOH The AcOH was stripped m vacuo, and the resulting o1l was made basic with conc aq KOH (ice
bath) and extracted with CHCl; The CHCI, extracts were dried, removal of the CHCl, yielded 32 g of a dark
red-brown o1, which GLC analysis showed to have one major component other than some unreacted 4
Attempted punification effected decomposition Cis geometry has also been realized in a synthesis of hydroxy-
galegine by Desvages and Olomuck,2® a reference that was inadvertently omitted i describing our stereoselective
route to the naturally occurring hydroxygalegine via 1 — 52!

6-(4-Hvdioxy-3-methy l-c1s-2-butenylanno)-2-methvithiopurine (7a) 100 mg of 6-chloro-2-methylthiopurine,
500 mg of 5, and | ml EtOH were placed 1n a sealed tube and heated at 140° overnight The contents of the
tube were washed out with MeOH, 1 g silica was added, and the mixture was reduced in vacuo to a brown
paste, which was applied to a 50-g silica column and eluted with CHCl;-MeOH (9 1) The product-containing
fractions were pooled, and removal of solvent gave a brown paste, which on trituration with EtOAc was
partially decolorized Recrystallization from EtOH with charcoal decolorization yielded pure material (40 mg),
mp 225-230° UV /891 279 nm (e = 15800) 242 (25000), /.., 257, 220 ,2SH (01 N HC) 272 (15100) 252
'8 MULLFR, E FrIES D and MrrzGEr H (1955) Chem Ber 88, 1891
'Y MuLLER E, MeTZGER, H and Fries D (1954) Chem Ber 87, 1449
20 DrsvaGEs, G and OLoMuckl, M (1969) Bull Soc Chim Fi 3229, LoFFLER, A PRATT, R J, Ruescy, H P

and DRLIDING, A S (1970) Helv Chim Acta 53, 383
21 LionarD N J and Praymis A J (1972) J C S Chem Commun 133
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(21 600) A, 277 +L2H (01 N NaOH) 286 (14800) 231 (28300) 4y, 256 NMR [{CD;),SO] 0 = 176 (s 3)
4044 (m 4) 47 (m 1)y 542 1) 77 (m, 1) 800 (s, l) MS peaks at mre 265, 250 248 247 232 206 200
182, 181, 165 151 135,119 (Tound C 4955, H 570 C,; H,,N;OS1cqures € 4979 H S70° )

2,6-Dichlor0-9-(2 3,5-tr1-O-acety - -0~ thofur anosylpur ine. The material was prepated from the tusion of 2 6-
dichloropurime and 12,3 5-tetra-O-acety - f-D-ribose following the procedure of Sato '™ The crude unrecrystal-
lized mixture of anomers wds used directly in the next step when it was found that both anomers could be
carried through the entire synthetic sequence and separated cleanly in the final step

2-Chlor o-6-(4-hvdroxy-3-metin - cn-’-bulwn/ammo)»‘) B-D-1 thofur anosvipurme A soln of 800 mg 2 6-dichloro-9-
(2 3 5-tri-O-acetyl-f-p-ribofuranosylpurine 4 g ol 5 and 16 ml EtOH was heated at reflux for 2 3 hi unda N,
and then surred at room temp overnight The [tOH way removed m pacuo and the 1esidue was dissolved 1n
200 ml satd methanolic NH; After stirring overnight m a sealed flask the solvent was removed and the residuc
was partitioned between E(,O and H,O The H,O layer was reduced to 1+ small vol and apphed to a 100-g
Sephadex LH 20 column The column was cluted with H,O0 and monttored by UV ahsorptmn at 273 nm The
product-contaming fractions werc combined and on removal of the H,O the product (491 mg 719 Jwas obtained
as a hard dry glass which was used without further puiification in the nest step To achieve analvtical purity
the crude product was dissolved i 98°, n-BuOH apphcd to a cellulose column and cluted with the same
solvent The product-containing fractions were pooled and reduced m tacuo 1o a colorless glassy sohid which
was vacuum-dried overnight This was dissolved 1in hot FtOAc and the soln was filtcred and difuted with 2 vols
of low-boiling hight petrol After the suspension was cooled overmight 1 the Ireezar the product was filtered
and washed first with FtOAc lLight petiol and then with light pctrol The wet product was hygoscopic but
on overmight vacuum drymg at 60 an analyucallhv pure powder with an indchnite mp  was obtamed
Basomer LV LM 273 am (e = 19700) 204 (24400) /0,232 20100 ((H NOHCT 274 (189001 205 (22900}
S 234 21O (0 TN NaOH) 274 (202004 7, 237 NMR [(CD3) ﬁ50] o=1T76( 3) 37 (m 2} 4043 m 5
45 48(m ’) 50:56(m,5)592(d 1) 838 (m 1) 842 (s 1) MS peaks at m ¢ 387 384 370 368 354 296 253
237 236 235 222 220 200 193, 172 170 169 114 (Found € 4657 H 548 N 1793 (,H,,(IN,O,
requires C 4670 H 523 N, 1815°)

6-(4-Hy dr onv-3-methnl-a1s-2-butemylamino)-2-mc thvlthio-9- f--1ibofur anosylpur e (7) The procedute used 1s
andlogous to that umployed by Maguire ¢r al ' to prepare 2-alkylthioadenosines About 8 ml MeSH was
condensed mto a flask, cooled in a dry 1cc MeOH bath and cquipped with a similar condensar Roughlhy
460 mg (20 mg-atoms) Na was added ind the cooling bath was allowed to warm slowly to room temp The
reaction muxture was rctluxed at 1oom temp untid all the Na had reacted while hse I-mi portons of
dimethylformamde were added to hedp dissolve the sodium methyl mercapude formed When the 1eaction was
complete 15 ml of dimethvlformamide was added and the flask was heated to 55 to drive off the vacess methyl
mercaptan mnto a bleach trap To the residual solution was added 490 mg of 2-chloro-6-(4-hydioxy 3-methyl-
c15-2-butenylamino)-9-p-ribofuranosylpurine in 5 mi of dimethylformamide followed by heating at 85 for 7 hr
The mrxture was cooled, neutralized with HC1 and reduced to dryness mr racuo The resulung solid was vacuum-
dried overnight over P,Os and extracted with EtOH The FtOH cxtiacts were decolorized with charcoal the
EtOH wds removed and the ressduc was redissolved i a hittle H,O This solution was apphed to a 100-g
Sephadex LH 20 column which was eluted with H,O and monitored by UV absorption at 280 nm Product-
contamning fractions were pooled and reduced m vacuo 1o a small vol at which pomnt the product crystallized
as small needles mp 171  yield 92 mg (18°,) UV 0% 283nm (e = [8300) 244 (26700} /,,, 259 224

HSHO 1N HCH 287 (15100) 275 (14900) 254 (176001 /.., 281 268 232 U0 (0 | N NaOH) 283 (18 500)
243 (26 300) /g 258 NMR [(CD4),SO] 0 = 176 (s 3) 236 (s 3) 37 (m 2) 39 44 umn 5y 47 m 2) S0 56
(m, 5) 593 (d 1) 791 {m 1) and 826 (s 1) (Found € 4832 H S77 N 1737 (, H_;N,0OS 1equires
C 4835 H 583 N 1762°,)

6-(4-H vdr oxy-3-methyl-c1s-2-butenviammo)-2-methylthio-9-2-0-1thofur anosy lpuw tne (9) Any y-anomet prosent
will follow 7 off the Sephadex LH 20 column Fractions contamming this matertal weie pooled and the sobvent
was removed The resulting soltd was dissolved in the mipimum amount of EtOAc¢ and this solution was pouted
mto 3 4 vols of low boilng hght petrol The product precipatated as a pun. powder with an indefmite mp
(80 130 dec) yield 58 mg (127 UV LU9" 281 nm (e 18100) 243 26000) »_,, 257 223 001 N HCD 289
(13900} 274 (13600), 254 (19500) #,,, 280 269 233 LM (O N NaOH) 281 (18900 ’4‘ (26500) /., 257
NMR [(CD,)5SO] o =177 (s3) 255 (s 3) 36 m2) 40546 m7) 47 (m 1) 49 (m 1} 5356 m 3)
633(d, 1), 782 (n 1) and 824 (v 1) (Found C 4826 H S75 N 1757 (,H::N.O.S requires € 4835
H 583 N 1762°)

Bioassay procedures Cytokimin activities wete determimed i the tobacco bioassay and ate based on the fi wi
yields of cytokmm dependent callus tissue Svathetic compounds were tested on tissue grown on 50 ml of medium
as described ** To avoid degradation by heat the compounds were dissolved tn Me,SO and added to the
autoclaved nutrient agar medium just betore 1t sohdified ~ The solated ribonucleosides were hvdrolvzed to fice

22LinsMAILR, E M and Sxkooo T (1965) Phyvsiol Plant 18, 100
23Scumits R Y and SkooG F (1970) Plant Physiol 48, 537
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bases in 01 N HCI for 45 mun at 100° to increase the activity level and were tested on tissue grown on 20 ml
medium to nummize the quantities needed for the assays *

Isolation of ms-ribosylzeatin from tRN A, separation and identification of the cis- and trans-isomers The tRNA
was prepared from 132 kg of frozen, 7-day-old pea shoots (Pisum satioum L var Alaska)? The tissue was
extracted with Tris-buffered, aq sodium dodecyl sulfate Protein and rRNA were removed with phenol and
3 M NaCl respectively DNA and the major portion of the carbohydrate material were removed by two
successive fractionations of the preparation on DEAE-cellulose columns The matenal eluted with | M NaCl
was dialyzed agatnst water for 16 hr to remove residual salt and other low MW material The rRNA (24 600 A4,4,)
was hydrolyzed with Crotalus adamanteus venom and calf intestinal mucosa alkaline phosphatase Lipophihic
ribonucleosides were extracted with EtOAc and fractionated on a Sephadex LH 20 column with 33% EtOH
The cytokinin-active fraction, wath an elution vol corresponding to that of synthetic ms-ribosylzeatin, was further
fractionated on a second LH 20 column with H,O as eluent, and finally chromatographed on Whatman No 1
paper with 19% (v/v) EtOH From the observed absorbance at /_,, (276 nm) of the purified product and the
extinction coefficient (17 200) of the synthetic compound,® the quantity of ms-ribosylzeatin was calculated to be
90 + 5 ug The 1solated product had a UV spectrum characteristic of 2-methylthio-substituted N®-1sopentenyl-
adenosines,? 2° andit wasidentified as 6-(4-hydroxy-3-methyl-2-butenylamino)-2-methylthi0-9- 8-D-ribofuranosyl-
purine by comparison of the MS with that of a sample of synthetic ms-ribosylzeatin

A year later, when a method had been worked out for separating cis and trans 1somers, the residual sample
(ca 70 ug) that had been stored dry at —20° was dissolved 1n a small amount of MeOH, streaked on four
TLC plates (10 x 10 cm, 6060 silica gel with fluorescent indicator, Eastman Chromagram Sheet), and developed
20 min with CHCl;-HOAc (4 1) The sample separated into two UV absorbing bands with R;s of 047 and 0 32,
respectively As judged by visual mspection, the former absorbed ca half as much UV light as the latter
A muxture of synthettc us (7) and trans (8) 1somers of ms-ribosylzeatin chromatographed on the same plates
gave R, of 051 and 0 37, respectively The two bands from the natural 1solate were eluted separately with 959,
EtOH and rechromatographed separately with CHCl;-HOAc (4 1) along with a reference mixture The presumed
cts 1somer moved as a single UV-absorbing band and showed no detectable UV absorption at the R, of the
trans 1somer, but the chromatogram with the rechromatographed presumed trans 1somer showed a faint second
UV-absorbing band at the R, of the cis 1somer The chromatograms were dried and developed once more m
the same solvent to improve the separation of the two bands Again, each unknown and the corresponding
synthetic compound moved at the same rate The presumed trans 1somer on one chromatogram was eluted with
95%, EtOH, concentrated, transferred to Whatman No 1 paper and developed with 199, EtOH for 6 hr It
moved as a single UV absorbing band which had an R, of 064, as compared with 070 for 8, the synthetic
trans 1somer The two synthetic 1somers move at the same rate in this system (199, EtOH on paper) The lower
R; of the 1solated compared with the synthetic 1somers could be due to impurities in the former The presumed
cis 1somer, pooled from the two chromatograms, was stmularly re-chromatographed It gave a single UV
absorbing band at R, 059 as compared with 070 for 7 the synthetic ¢1s 1somer The bands were eluted
separately with 959, EtOH and, after removal of 5%, aliquots for bioassay, were dried i1 air The aliquots for
bioassays were hydrolyzed to the respective bases and then mcorporated into the bioassay medium >
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