
This article was downloaded by: [Cornell University Library]
On: 16 November 2014, At: 18:55
Publisher: Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered
office: Mortimer House, 37-41 Mortimer Street, London W1T 3JH, UK

Agricultural and Biological Chemistry
Publication details, including instructions for authors and
subscription information:
http://www.tandfonline.com/loi/tbbb19

Synthesis and Antimicrobial Activity of
2′-Deoxypuromycin
Fumiaki Koizumia, Takayuki Oritania & Kyohei Yamashitaa

a Department of Agricultural Chemistry, Faculty of Agriculture,
Tohoku University, Aoba-ku, Sendai 981, Japan
Published online: 08 Sep 2014.

To cite this article: Fumiaki Koizumi, Takayuki Oritani & Kyohei Yamashita (1990) Synthesis
and Antimicrobial Activity of 2′-Deoxypuromycin, Agricultural and Biological Chemistry, 54:12,
3093-3097

To link to this article:  http://dx.doi.org/10.1080/00021369.1990.10870451

PLEASE SCROLL DOWN FOR ARTICLE

Taylor & Francis makes every effort to ensure the accuracy of all the information (the
“Content”) contained in the publications on our platform. However, Taylor & Francis,
our agents, and our licensors make no representations or warranties whatsoever as to
the accuracy, completeness, or suitability for any purpose of the Content. Any opinions
and views expressed in this publication are the opinions and views of the authors,
and are not the views of or endorsed by Taylor & Francis. The accuracy of the Content
should not be relied upon and should be independently verified with primary sources
of information. Taylor and Francis shall not be liable for any losses, actions, claims,
proceedings, demands, costs, expenses, damages, and other liabilities whatsoever
or howsoever caused arising directly or indirectly in connection with, in relation to or
arising out of the use of the Content.

This article may be used for research, teaching, and private study purposes. Any
substantial or systematic reproduction, redistribution, reselling, loan, sub-licensing,
systematic supply, or distribution in any form to anyone is expressly forbidden. Terms &
Conditions of access and use can be found at http://www.tandfonline.com/page/terms-
and-conditions

http://www.tandfonline.com/loi/tbbb19
http://dx.doi.org/10.1080/00021369.1990.10870451
http://www.tandfonline.com/page/terms-and-conditions
http://www.tandfonline.com/page/terms-and-conditions


Agric. Bioi. Chern., 54 (12), 3093-3097, 1990 
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Department of Agricultural Chemistry, Faculty of Agriculture, Tohoku University, 
Aoha-ku, Sendai 981, Japan 

Received April 5, 1990 

2' -Deoxypuromycin (2) was synthesized to learn the effect of the 2' -hydroxyl group on the 
biological activity. Acylafed xylose 3 was condensed with silylated 6-chloropurine to give 
P-o-xylofuranosyl-6-chloropurine derivative 4, whose 6-dimethylamination, 2'-deoxygenation and 
deprotection afforded 2' -deoxy-p-o-xylofuranosyl purine analog 7. The latter was converted to 
2' -deoxypuromycin (2) in 8 steps. 2' -Deoxy analog 2 showed only weak antimicrobial activity compared 
with that of puromycin (1 ). 

3093 

An aminoacylnucleoside antibiotic puro
mycin (1), which was isolated from a culture 
broth of Streptomyces alboniger by Porter et 
al., l) has been found to inhibit protein 
biosynthesis as a 3' -end mimic of aminoacyl-t
RNA.2l Many structural analogs ofl have been 
synthesized in order to lower its toxicity and 
enhance its biological activities as an anti
microbial, 3- S) anti trypanosoma 3·6 ) and anti
tumor agent,3· 7 •8 l while puromycin has been 
used as a biological tool in an investigation of 
the mechanism for the peptide-elongation 
reaction. 2l Nathans et al. have also clarified 

that there are some structural requirements for 
the puromycin reaction. 9 l The rigid configura
tion of aminonucleoside10l and aromatic am
ino acid moieties 11 l are required for biologi
cal activity. However, the methyl substituent 
on the dimethylamino group, 12) the hydro
xymethyl group, 4) oxygen in the furanosyl 
ring, 13) the 5'-hydroxyl group6l and the 
methoxyl group in the amino acid moiety11l 
might be unnecessary for puromycin-like 
activity. The effect of the 2' -hydroxyl group of 
1 on its biological activity is still obscure. 14) In 
this paper we describe the synthesis of 
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3094 F. KOIZUMI, T. 0RITANI and K. YAMASHITA 

2' -deoxypuromycin (2) to clarify its anti
microbial activity. 

Generally for nucleoside synthesis, the lack 
of a 2-hydroxyl group has given an anomeric 
mixture of 2' -deoxynucleosides, except for a 
few examples. 15) From such a point of view, 
2' -deoxypuromycin (2) was synthesized as 
outlined in Figure 1. 

Acylated xylose 316) was condensed with 
silylated 6-chloropurine and SnC14 , 1 7 ) and then 
converted to /3-n-xylofuranosylpurine deriva
tive 4. The glycosidation position of the purine 
base was assigned by 1 H-NMR. 18) 4 was heated 
in 50% aq. HNMe2/THF to afford 6-dimethyl
amino purine derivative 5. 2'-Deoxygenation 
of 5 was accomplished by phenoxythiocar
bonylation19) and successive reduction with 
n-Bu3 SnH and AIBN (a,Q('-azobisisobutyroni
trile) in toluene to yield 2' -deoxy-derivative 6. 
Deprotection of 6 with methanolic ammonia 
gave 2' -deoxy-/3-n-xylofuranosyl purine deriva
tive 7. The 5' -hydroxyl group of7 was protected 
as pivalate 8, whose 3'-hydroxyl group was 
mesylated and then converted to ()(-azide 9 in 
the SN2 manner. When the 5'-hydroxyl group 
was protected as a trityl ether, by steric 
hindrance of the /3-face, ()(-azide 9 was obtain
ed in only a low yield ( <40%; 2 steps). 
Saponification of 9 with sodium methoxide 
gave 6-dimethylamino-9-(3' -azido-2' ,3' -di
deoxyribofuranosyl)purine 10. Firstly, the 
azide group was hydrogenated to an amino 
group and acylated by the conventional 
method for peptide synthesis (DCC~N-hy
droxysuccinimide).12) However, the reduction 
proceeded in a low yield, and acylation of the 
amino group proceeded slowly. Secondly, we 
applied the Staudinger reaction to form a 
peptide bond.20) Treatment of 10 with 
triphenylphosphine in toluene resulted in the 
formation of an iminophosphorane, which was 
reacted with N-benzyloxycarbonyl-p-methoxy
L-phenylalanine8) to give aminoacyl derivative 
11. This protocol has been reported by Zaloom 
and co-workers, zo) and from our studies, it was 
found to be useful for directly synthesizing an 
aminoacylnucleoside from an azide inter
mediate. Hydrogenolysis of 11 with 10% Pd 

Table I. COUPLING CONSTANTS FOR PROTON SIGNALS 
IN PUROMYCIN AND SOME 2'-DEOXYNUCLEOSIDES 

Puromycin 2 10 11 

1'-2'{3 2.7" 6.1 b 5.4' 6.2" 
1' -2'a 7.9 9.3 8.2 
2'a-3' 7.6 6.1 7.8 
2' {3-3' 5.8 2.9 od 2.3 
2'a-2'{3 13.4 13.7 13.9 
3'-4' 8.0 2.9 6.8 6.2 

" 1H-NMR (360MHz, D 2 0); cf, H. P.M. DeLeeuw, 
J. R. De Jager, H. J. Koeners, J. H. V. Boom and 
C. Altona, Eur. J. Biochem., 76, 209 (1977). 

" 1H-NMR (270MHz, CDC1 3 +D20). 
' 1H-NMR (lOOMHz, CDC1 3). 

d The signal of H-2' was observed as dd (J=5.4 and 
13.7Hz). 

on charcoal gave the desired 2' -deoxypuro
mycin (2). 

2'-Deoxypuromycin (2) and puromycin (1) 
were tested for antimicrobial activity. The 
minimum inhibitory concentration in a broth 
of 2 and I was as follows (,ug/ml): Staphylo
coccus aureus 6243, > 100 and 25; Bacillus 
subtilis var. niger IFO 3108, > 100 and 50; 
Escherichia coli 6038, > 100 and 25. 

2'-Deoxypuromycin (2) lost its strong 
antimicrobial activity, this result being explain
able by the fact that 1 is known to exist in an 
N-(3'-endo) conformation, whereas the 2'
deoxy nucleosides are more likely to exist in 
an S-(2'-endo) conformation.2) This conforma
tion was supported by 1H-NMR measure
ments. The coupling constants of the proton 
signals of 1, 2 and some intermediates are 
shown in Table I. Especially, the difference in 
f 2 ·p, 3 • values of the proton signals of 1 and 
some 2' -deoxynucleosides could suggest the 
puckering of the ribose ring. 21 ) It could be 
supposed that such puckering of the ribose ring 
would cause a change in orientation of the 
aminoacyl moiety of puromycin (1) and in
fluence the recognition by a peptidyl trans
ferase and its biological activity. 

Experimental 

All melting points (mp) are uncorrected. IR spectra were 
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Synthesis of 2'-Deoxypuromycin 3095 

recorded on a JASCO IR-810 infrared spectrometer. 1H
NMR spectra were measured on a JEOL JNM FX-100 
(100 MHz)/GSX-270 (270 MHz) spectrometer with TMS 
as an internal standard. High-resolution mass spectra were 
obtained with a JEOL JMX-HXllO mass spectrometer, 
while ultraviolet spectra were recorded on a Hitachi 124 
spectrophotometer. Optical rotation values were measured 
with a JASCO DIP-4 digital polarimeter, and thin-layer 
chromatography was performed on silica gel (Merck 60 
PF 254, 0.75 mm in thickness). 

6-Chloro-9-(2' -0-acetyl-3' ,5' -di-0-benzo yl-{3-D-xylo
fitranosyl)purine (4). To a stirred suspension of 6-
chloropurine (5. 75 g, 37.2 mmol) in anhydrous acetonitrile 
(250 ml) were successively added hexamethyldisilazane 
(HMOS, 6.92 ml, 29.8 mmol), trimethylchlorosilane (TMS
Cl, 3.78ml, 29.8mmol) and SnCI4 (a 4.96M solution in 
CH2 Cl2, 9 ml, 44.6 mmol). The mixture was stirred, and 
the temperature was raised to 60oC. To the stirred result
ing clear solution was added acylated sugar 3 (16.46 g, 
37.2 mmol) in anhydrous acetonitrile (100 ml) over a period 
of 15 min. The mixture was heated under reflux for 1 hr 
and cooled to room temperature. The reaction mixture 
was concentrated under reduced pressure, diluted with 
CH2 Cl2 (400ml), poured into a cold sat. NaHC03 soln. 
(400ml) with vigorous stirring, and then neutralized. The 
emulsion was filtered through a Celite layer, the organic 
phase was separated, and the aqueous phase was extracted 
with CH2Cl2 . The combined organic phase was washed 
with water and brine, and dried over MgS04 . Evaporation 
of the solvent and subsequently silica gel chromatography 
(CH2Cl2-Et0Ac= 7: 1) of the residue afforded 4 (10.86 g, 
54%) as a viscous syrup, [aJi',2 +65.1° (c=0.67, CHCI 3 ). 

uv Amax (EtOH) 265nm (e=l.31 X 104). IR Vmax cm-L 
1750, 1730, 1590. 1H-NMR (CDCI3 , 270MHz) 6: 2.22 
(3H, s, acetyl), 4.76 (2H, m, H-5',5"), 4.95 (lH, m, H-4'), 
5.83 (lH, dd, J 2 •• 3 . = 1.5 Hz, J 3 •• 4. =4.0 Hz, H-3'), 5.97 (lH, 
dd, H-2'), 6.31 (lH, d, J 1 . .2' =2.0 Hz, H-1'), 7.41-8.00 (lOH, 
m, Ph), 8.47 (lH, s, H-2), 8.63 (IH, s, H-8). Anal. Found: 
C, 58.00; H, 4.13; N, 10.21; Cl, 6.90. Calcd. for 
C2 6H21CIN407 : C, 58.16; H, 3.94; N, 10.43; Cl, 6.60%. 

In this reaction, a considerable amount of a polar 
by-product was produced (ca. 20%). This compound was 
assigned to be the N-7 isomer. 1H-NMR (CDCI 3 , 

lOOMHz) 6: 6.71 (lH, d, J 1 •• 2.= 1.5Hz, H-1'), 8.83 (lH, 
s, H-2), 8.91 (!H, s, H-8). However, no further investigation 
of this compound was made. 

6-Dime thy !amino-9-( 3' ,5' -di-0-benzo yl-{3-D- xylofuran
osyl)purine (5). To a stirred solution of 4 (28.03 g, 
52.2mmol) in THF (60ml) was added dropwise 50% aq. 
HNMe2 (100 ml) at 90°C (bath temp.) over 1.5 min. The 
mixture was heated under reflux for 1.5 min and then 
cooled to room temperature. After evaporating the solvent, 
the residue was treated with CH2 Cl2 and water. The 
aqueous phase was reextracted. The organic layer was 
combined, and washed successively with dil. HCI, brine 

and a sat. NaHC03 solution, and dried over MgS04. After 
evaporating the solvent, the residue was chromatographed 
on silica gel (CH2 Cl2-Me0H=30: 1) to give 5 (19.76g, 
75%) as a viscous syrup, [a]j',Z +47.! 0 (c=0.52, CHCI3). 
IR Vmax (film) cm-L 3300, 1720, 1595. 1H-NMR (CDCI 3, 
lOOMHz) 6: 3.50 (6H, s, 6-NMe2), 4.70 (2H, m, H-5', 5"), 
4.9-5.2 (2H, m, H-3', 4'), 5.74 (IH, m, H-2'), 6.05 (lH, d, 
J 1 •. 2'=3.7Hz, H-1'), 7.2-8.0 (lOH, m, Ph), 8.04 (IH, s, 
H-2), 8.26 (IH, s, H-8). Anal. Found: C, 60.95; H, 4.90; 
N, 13.62. Calcd. for C26H 25 N 50 6 ·0.5H20: C, 60.93; H, 
5.11; N, 13.67%. 

6- Dime thylamino-9-(2' -deoxy-3' ,5' -di-0-benzo yl-{3-D

xylofuranosyl)purine (6). To a stirred solution of5 (19.76 g, 
39.2 mmol) and 4-dimethylaminopyridine (7.18 g, 58.8 
mmol) in anhydrous acetonitrile (300 ml) was slowly added 
phenoxythiocarbonyl chloride 191 (8.13 ml, 58.8 mmol) with 
ice-cooling. The reaction mixture was stirred for 24 hr at 
room temperature, before the solvent was evaporated. 
The residue was then treated with CH2Cl2 (400 ml) and 
water (lOOm!). The organic layer was washed with dil. 
HCI, sat. NaHC03 and brine, and dried over MgS04. 
After evaporating the solvent, the residue was chromato
graphed on silica gel (CH2Cl2-Me0H=60: I) to give 
19.41 g (82%) of crude 6-dimethylamino-9-(3',5'-di-0-
benzoy 1-2'-0-phenoxythiocar bony 1-{3-D-xylofuranosy I)
purine. 1H-NMR (CDCI3, lOOMHz) 6: 3.52 (6H, s, 
6-NMe2), 4.71-5.00 (3H, m, H-4', H-5' and H-5"), 6.05 
(IH, dd, J 3 .. 4.=4.0Hz, J 2 .. y=l.5Hz, H-3'), 6.43-6.52 
(2H, m, H-1' and H-2'), 7.1-8.06 (15H, m, Ph), 8.06 (lH, 
s, H-2), 8.27 (lH, s, H-8). 

The vacuum-dried crude product was dissolved in 
distilled toluene (400 ml), and AIBN (0.22 g, 1.34mmol) 
and n-Bu3SnH (12.9 ml, 47.9 mmol) were added. The 
solution was heated under reflux for 3 hr after passing 
through nitrogen gas. The mixture was then concentrated 
under reduced pressure, and the residue was chromato
graphed on silica gel. Initially, the column was eluted with 
CH2Cl 2 to remove the non-polar alkyltin compounds, 
and then with CH2Cl2-MeOH (60: 1) to give a crude 
product. Rechromatography of the crude product on silica 
gel with ethyl acetate afforded 5 (Rf = 0.42) at first, and 
then 6 (R/=0.33, 8.32g, 53%) as a white solid, mp 
126.5-127°C (from EtOH). [aJ6" +33.SO (c=0.49, 
CHCI3). uv Amax (EtOH) 275 nm (8=2.70 X 104 ). IR Vmax 

(film) cm- 1 : 1730, 1600. 1H-NMR (CDCI 3 , 100MHz) 6: 
2.8-3.3 (2H, m, H-2', 2"), 3.51 (6H, s, 6-NMe2), 4.6-4.9 
(3H, m, H-4', H-5' and H-5''), 5.90 (lH, m, H-3'), 6.53 
(lH, dd, J 1 •• 2 •• =5.0Hz, J 1 •• 2 .p=6.4Hz, H-1'), 7.3-8.1 
(lOH, m, Ph), 8.15 (lH, s, H-2), 8.28 (lH, s, H-8). Anal. 
Found: C, 63.94; H, 5.11; N, 14.32. Calcd. for 
C26H 25 N 50 5: C, 64.05; H, 5.17; N, 14.37%. 

6-Dime th ylamino-9-( 2' -deoxy-{3-D- x ylofuranosyl)purine 
(7). Through a stirred solution of 6 (2.63 g, 5.93 mmol) in 
methanol (30 ml) was passed ammonia gas to saturation 
at room temperature. The mixture was next stirred at room 
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temperature for 24 hr and warmed to ca. 50°C, before being 
evaporated to dryness. The residue was recrystallized from 
ethanol to give pure 7 (1.11 g, 73%) as a white needle, mp 
210-2!! 0 C. [o:]~2 -22.r (c=0.52, H 20). UV Amax (EtOH) 
275nm (e=2.17 x 104 ). IR vmax (KBr) cm- 1 : 3350, 3200, 
1610. 1H-NMR (OMSO-d6 , 100MHz) b: 2.25 (IH, dd, 
] 1 ., 2 .p=2.2Hz, J 2 ·p·.=13.2Hz, H-2'/l), 2.79 (!H, ddd, 
11 .. 2 •• =8.5Hz, l 2 .•• 3 .=5.2Hz, H-2'o:), 3.45 (6H, br.s, 
6-NMe2 ), 3.69 (2H, m, H-5', 5"), 3.86 (IH, m, H-4'), 4.33 
(IH, m, H-3'), 4.70 (IH, t, J 5.,oH=5.5Hz, 5'-0H, 
disappeared by 0 20 exchange), 5.91 (IH, d, ] 3 .,oH = 5.6 
Hz, 3'-0H, disappeared by 0 20 exchange), 6.29 (IH, dd, 
H-1'), 8.22 (IH, s, H-2), 8.36 (IH, s, H-8). Anal. Found: 
C, 51.39; H, 5.99; N, 25.08. Calcd. for C 12H 17N 5 0 3 : C, 
51.60; H, 6.14; N, 25.08%. 

6-Dimethylamino-9-(2' -deoxy-5'- 0-pivaloyl-fl-D-xylo
furanosyl)purine (8). To a stirred solution of 7 (1.50 g, 
5.37mmol) in 1,4-dioxane-pyridine (1: 1, 108m!) was 
added dropwise a solution of pivaloyl chloride (0.73 ml, 
5.91 mmol) in 1,4-dioxane (54ml) at ooc over a period of 
45 min under an N 2 atmosphere. The mixture was then 
stirred at soc for 2 days. Ice chips were next added, before 
the mixture was stirred for 15 min and evaporated. The 
residue was diluted with CHC13 (50 ml), washed with a sat. 
NaHC03 soln., dried over MgS04 , and evaporated. The 
residue was chromatographed on silica gel (CH2 CI2--ethyl 
acetate= 1 : 1) to give 8 (1.36 g, 69%) as white crystals, mp 
140--141 °C (from EtOAc-n-hexane). [o:J52 -14.2° (c= 
0.48, CHC13). UV )·max (EtOH) 275nm (e=2.44x 104 ). IR 
vmax (film) cm-L 3200, 1730, 1600. 1H-NMR (COC1 3, 

100 MHz) b: 1.20 (9H, s, pivalyl), 2.59 (!H, dd, 
] 1 ., 2 .p=3.4Hz, lnz·.= 15.1 Hz, H-2'/l), 2.90 (!H, ddd, 
12 · •• 3 .=6.1Hz, l 1 ., 2 •• =9.0Hz, H-2'o:), 3.53 (6H, br.s, 
6-NMe 2), 4.07 (IH, m, H-4'), 4.22 (IH, dd, J 4 ., 5.=4.9Hz, 
J5 •• 5 .. = 11.7 Hz, H-5'), 4.40 (IH, m, H-3'), 4.64 (IH, dd, 
J 4 ., 5 .. =4.2Hz, H-5''), 6.04 (IH, dd, H-1'), 7.80 (IH, s, 
H-2), 8.10 (IH, br.m, 3'-0H, disappeared by 0 20 
exchange), 8.28 (IH, s, H-8). Anal. Found: C, 56.17; H, 
6.91; N, 19.23. Calcd. for C 17H 25N 50 4 : C, 56.18; H, 6.93; 
N, 19.27%. 

6-Dimethylamino-9-(2' ,3' -dideoxy-3' -azido-5' -0-pivaloyl
fl-D-ribofuranosyl)purine (9). To a stirred solution of 8 
(0.99 g, 2. 72 mmol) and pyridine (2 ml, 24.48 mmol) in 
CH2Cl2 (30 ml) was slowly added mesyl chloride (0.63 ml, 
8.16mmol) with ice-cooling. The mixture was stirred at 
room temperature overnight. The reaction mixture was 
poured into a cold sat. NaHC03 soln., extracted with 
CH2Cl2 and dried over MgS04 . The residue was passed 
through a short column of silica gel with CH 2 Cl2-Me0H 
(10: !) to give 1.21 g (quant.) of crude 6-dimethylamino-
9-(2' -deoxy-3' -0-mesyl-5' -0-pivalyl-/l-D-xylofuranosyl)
purine. IR vmax (film) cm-L 1730, 1600, 1340, 1180. 
1H-NMR (COC13 , lOOMHz) b: 1.20 (9H, s, pivalyl), 2.95 
(2H, m, H-2', 2"), 3.00 (3H, s, mesyl), 3.53 (6H, br.s, 
6-NMe2 ), 4.43 (3H, m, H-4', H-5' and H-5"), 5.44 (!H, m, 

H-3'), 6.51 (IH, dd, J 1 ., 2 •• =5.4Hz, J 1 ., 2 .p=5.4Hz, H-1'), 
8.06 (IH, s, H-2), 8.33 (IH, s, H-8). 

To the vacuum-dried crude methanesulfonate were 
added OMF (25m!) and NaN3 (1.77g, 27.2mmol). The 
suspension was stirred for 5 hr at 120oC under an N 2 

atmosphere. The mixture was filtered, and the residue 
washed with CHC13 , and then the filtrate was evaporated 
to dryness. The residue was dissolved in CHC13 , washed 
with sat. NaHC0 3 , dried over MgS04 , and evaporated. 
The residue was finally chromatographed on silica gel 
(CH2Cl 2-MeOH =60: 1) to give 9 (0.89 g, 84%) as a syrup, 
[o:)62 -6.9° (c=0.51, CHC13). UV Jcmax (EtOH) 273nm 
(e=2.39 X 104). IR Vmax (film) cm-L 2100, 1730, 1600. 
1H-NMR (COCI 3 , !OOMHz) b: 1.21 (9H, s, pivalyl), 2.57 

(!H, ddd, J 1 .. n=6.6Hz, J 2 ·p·=6.1Hz, J 2 ••• n=I3.7 
Hz, H-2'/l), 2.9-3.1 (IH, m, H-2'()(), 3.52 (6H, br.s, 
6-NMe 2), 4.1-4.8 (4H, m, H-3', H-4' and H-5''), 6.28 (IH, 
dd, J 1 ., 2 .p=6.2Hz, H-1'), 7.83 (IH, s, H-2), 8.32 (IH, s, 
H-8). Anal. Found: C, 51.96; H, 5.98; N, 28.44. Calcd. for 
C 17H 24N 80 3 ·0.4 H 20: C, 51.66; H, 6.22; N, 28.36%. 

6-Dimethylamino-9-(3' -azido-2' ,3' -dideoxy-fl-D-ribo
furanosyl)purine (10). A mixture of9 (620.7 mg, 1.57 mmol) 
and NaOMe (Na, 361mg, 15.7mmol) in MeOH (40ml) 
was stirred at room temperature for 20hr. The solution 
was neutralized with C02 gas, and evaporated under 
reduced pressure. The residual solid was passed through 
a short silica gel column (CH 2Cl2-MeOH = 15: I) in order 
to remove the inorganic salt. The residue was puriffed by 
PTLC (CH 2Cl2-Me0H =20: 1) to give 10 (493.2mg, 99%) 
as a white solid, mp 80.5-SloC (from CHCI 3-n-hexane). 
[o:]~2 + 11.8° (c=0.39, CHC13). UV Jcmax (EtOH) 274nm 
(e=2.58 X 104). IR Vmax (film) cm-L 3200, 2100, 1600. 
1H-NMR (COC1 3 , 100MHz) b: 2.33 (IH, dd, J 1 ., 2 .p= 

5.4Hz, J2 • •• n= 13.7Hz, H-2'/l), 3.21 (IH, ddd, 12 ••• 3'= 
6.1 Hz,J2 ••• 1 • =9.3 Hz, by 0 2 0 exchange, H-2'o:), 3.52 (6H, 
br.s, 6-NMe2 ), 3.72 (IH, dd, J 4 ., 5 .=2.0Hz, ] 5 ., 5 .. = 13.9 
Hz, H-5', by 0 2 0 exchange), 4.01 (IH, dd, ] 4 •• 5 .. = 1.5 Hz, 
H-5'', by 0 2 0 exchange), 4.23 (IH, m, H-4'), 4.60 (IH, m, 
1 3 ., 4 =6.8Hz, H-3'), 6.18 (1H, dd, H-1'), 7.06 (IH, m, 
5'-0H, disappeared by 0 20 exchange), 7.74 (IH, s, H-2), 
8.25 (IH, s, H-8). Anal. Found: C, 47.10; H, 5.37; N, 36.40. 
Calcd. for C 12H 16N 8 0 2 : C, 47.36; H, 5.30; N, 36.82%. 

6-Dimethylamino-9-[3'-(benzyloxycarbonyl-p-methoxy
phenyl-L-alanylamino )-2' ,3' -dideoxy-fl-D-ribofuranosyl]
purine (11). To a stirred solution of 10 (51.5mg, 166mol) 
in toluene (4ml) was added trihenylphosphine (47.1 mg, 
180 11mol) at room temperature for 2 hr. After the N 2 gas 
evolution had ceased, to the reaction mixture was added 
N-benzyloxycarbonyl-p-methoxy-L-phenylalanine (68.8 
mg, 209 mol), and then the mixture was stirred at reflux 
for 20 hr. The solvent was removed under reduced pressure, 
and the residue was purified with PTLC (CH 2Cl2-MeOH 
=10: 1) to afford 11 (19.7mg; 31%), mp 197-201.SOC 
(from CHC13/n-hexane). [o:J52 -16.4° (c=0.22, CHC13 ). 

uv Amax (EtOH) 275 nm (e = 2.87 X 104). IR Vmax (film) 
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Synthesis of 2'-Deoxypuromycin 3097 

cm-L 1710, 1660, 1600. 1H-NMR (CDCI 3 , 270MHz) 6: 
2.10 (!H, symmetrical m, H-2'/)), 2.92 (IH, dd, J •. p=8.4 

Hz, Jp,p·=!3.6Hz, H-/3), 3.05 (IH, ddd, J 1., 2 .,=8.2Hz, 
J 2 .•. 3 .=7.8Hz, H-2'a), 3.15 (lH, dd, J,,p·=6.2Hz, H-/3'), 
3.53 (6H, br.s, 6-NMe2), 3.70 (!H, m, J 4 •• 5 • = 1.9 Hz, 
J 5 •• 5 .. = 13.3 Hz, H-5'), 3.78 (3H, s, OMe), 3.91 (2H, m, 
H-4' and H-5''), 4.33 (IH, dd, H-a), 4.54 (IH, ddd, 
J 2 ·p·=2.3Hz, J 2 •• ,3'=7.8Hz, J3', 4 .=6.2Hz, H-3'), 5.10 
(2H, s, PhCH 2), 5.45 (JH, m, a-NH), 5.94 (!H, dd, 
J 1 •• 2 .p=6.2Hz, H-1', by D 2 0 exchange), 6.15 (JH, m, 
3'-NH, by D 20 exchange), 6.87 (2H, d, J= 8.6 Hz, anisyl), 
7.14 (2H, d, J=8.6Hz, anisyl), 7.33 (5H, s, Ph), 7.33 (IH, 
m, 5'-0H, by D 2 0 exchange), 7.74 (IH, s, H-2), 8.24 (IH, 
s, H-8). HR-FAB-MS mjz: 590.2763 (MH+, 590.2725 
calcd. for C30H 36N 70 6). 

6- Dime th ylamino-9- [ 3' -(p-met hoc x y ph en y 1- L-alan y !
amino )-2' ,3' -dideoxy-/3-D-ribofuranosyl]purine (2' -deoxy
puromycin) (2). A suspension of 11 (50.3 mg, 85 11mol) and 
10% Pd on charcoal in 1,4-dioxane--ethanol (1: 1, 5 ml) was 
stirred under hydrogen at ordinary pressure and room 
temperature for 18 hr. After filtration through Celite, the 
filtrate was evaporated. The residue was purified with 
PTLC (CH 2 CI2-Me0H=8:1) to give 2 (24.7mg, 63%) 
as a solid, mp 153.5-155°C (from 99% EtOH). [an2 

-25.5 (c=0.20, 1,4-dioxane). UV Amax (EtOH) 275nm 
(e=3.28 x 104 ). IR vm,. (film) cm-L 3300, 1670, 1600. 
1H-NMR (CDC1 3 , 270Hz) 6: 2.05 (2H, br.s, a-NH 2), 2.29 
(IH, ddd, J 1 .. 2'P=6.1Hz, J2'p·=2.9Hz, J 2 ••• 2 ·p=!3.4 
Hz, H-2'/)), 2.81 (IH, dd, J,,p=8.! Hz, Jp.w= 13.9Hz, 
H-/3), 3.01-3.14 (2H, m, H-2'a and H-/3'), 3.53 (6H, br.s, 
6-NMe2), 3.61 (!H, dd, J,,p=4.4Hz, J.,p·=8.! Hz, H-a), 
3.78 (IH, dd, J 4 ., 5.=2.2Hz, H-5', hidden under the signal 
of OMe), 3.79 (3H, s, OMe), 3.96 (IH, dd, J 4 .. s· = 1.7 Hz, 
J5 ., 5 .. = 12.7Hz, H-5''), 4.11 (IH, m, H-4'), 4.65 (IH, ddd, 
J 2 .,, 3 .=7.6Hz, J 3 ., 4 .=2.9Hz, H-3'), 6.17 (IH, dd, 
J 1., 2 .,=7.9Hz, H-1'), 6.85 (2H, d, J=8.6Hz, anisyl), 7.13 
(2H, d, J=8.6Hz, anisyl), 7.69 (IH, m, 3'-NH), 7.85 (IH, 
s, H-2), 8.27 (!H, s, H-8), 8.27 (IH, m, 5'-0H, disappeared 
by D 2 0 exchange). HR-FAB-MS mjz: 456.2358 (MH+, 
456.2357 calcd. for C22 H 30N 70 4 ). 
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