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st 2  “Phosphotriester Method”o| v}2} ¥ 3 Oligodeoxyribonucleotide 24] EcoRI ¢l A =}g] &
Ayl 534 GpApApTpTpCp & A oz A A, o] Ao TP 43 B35, 2%
REIY AA, AREN AA, AF D FAA4QY Aol AA JE e AF Ao AAL
Yt 2FAFAL A2 A o FAR Fol H&AolH, FHIAY FEEL )R>
FA>EFAY ¢oz ZaFE 434t UV/IR E38 2 bple/tleazrtE sy g o &30
24 vl Ag8F A3k Oligonucleotide & A Yol 5 = B aF/8q1 9] ol & 3 A sk v}
=3k 5-OH 7} =29 nucleotide & A s}t & of, ukgEF 249 phosphodiester nucleotide 3}
5-OH nucleotide & A& & AH§3e Wh-3-A7 2 JA e DAFaEF FLA02 AY
e Aol FET wEdE kel obgE Ao R H nucleotide 9 2 Q) B¥g o
azste adNARE SS54aT

ABSTRACT. Along with synthesizing a model oligodeoxyribonuclotide GpApApTpTpCp which
had the EcoRI recognition site according to “Phosphotriester Method”, reported wmethods for protec-
ting functions, condensation, deprotection, purifying products, quantification and identification
were evaluated and modified. It was realized that oligomers were efficiently synthesized by
elongating by dimer unit per step of the condensation and the condensation vields were decreased
with increased numbers of the residues, The problems of quantificationfidentification involved in
the oligenucleotide synthesis using small amount of the reactants were solved by employing UV/
IR spectrophotometry and hple/tlc. It was also proved that a nucleotide having the exposed 5'-OH
function was well synthesized by condensing a 5-OH nucleotide and a phosphodiester nucleotide
whose molar ratio was intendedly made to be 1: 1.2 and then detritylating followed by washing
with an aqueous solution of sodium bicarbonate. Spectrophotometric and chromatographic data of
the nucleotides and their derivatives concerned in this synthetic work were prepared.

Tirosin suppressor ¢~-RNA gene & %4 3}7] 0]

LA = o2z} 2 1970 o} ke DNA recombina
Oligonucleotide #] 4 1960w ZH¥ tiono] 43A Hd =2k DNAS 334 €3
Khorana 5o 93t} £43} =9d v}, 25L& o] FRA¥7 AFsH4ct ? “Diester Method”
“Phosphodiester Methed”2 Ala ~-RNA 8} 7} N5} o)e) Letsinger So s} “Triester
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Method” 7} A= e, o] ¥ Diester
Method” B.c} &4 F7A £l #71 &= 2 &
Aoz BAG L2, FRFSF0l o8, F
) ekef] 9] 3 FubLo] FHr} Itakura®, Ohtsu-
kaf, Narang’ 5-& o] whie] /A& A =8ge
], “Phosphotriester” %! “Phosphite Triester
Method™e] web 43k Oligomer®¥5 71A =2
3}o] interferon 9] geneo] ¥ At 0

Nucleoside @ nucleotide 7} A 3 9lv 4L
AY AdH 855G AAE == G
o Qe EFurg L AAAAFL %
WAy Agel Agsek £ ATAHEL “Pho-
sphotriester Method”% &9 22 EcoRI<l4
2] & A hexadeoxynucleotide & F4 3% 2
o, oligonucleotide 34 & Lukstslr] AF =
el Agez, 74 &4 AL BAAAFZ 7
29 By nvt ggFol L dedAg 7 AER
B, 7]&udel A AdE 2, 44
29 £4% S e ng obgd Et
A 2A#d 2 zzdeads| A8F =13
Art.

2 4 H

2.1 Alet N 7171, F3ukgol A5 dd
2 p-toluenesulfonyl chloride 5 3o &3t v
S 2ABRES Bz 24N FFAA AFH
2 23R 4A 0} Pol A AE FAsd FA
gt Agstach 2 E3agel A EE 27T
= A&7 E dAACE S 2Ry, A4
ZHalo] AL F7FE FEIHNA R D
Ho g nasac B Tl 2742 (Merck 60
& FHAZ, 10% WL /F22E 5 (EME)
s 5% clgt&/E22zEEH B¢ A8
2, 65% Fdxdt o @: 2 v/iv)E THA
2 A&3tdch 1 Hple(Waters 730) o} i= Radial-
Pak ODS column(Waters) 2 A18-3l9 o0, 254
s} 2800m Y] FHE2 FAE AEINAG. 44
29 Qo] UV (Hitachi 350) /IR (Perkin
Elmer 1320) 33335 A8} A7) 9% (Korea man-
hattan) 2 38t why & o] &3

2.2 M. Deoxynucleotide & E8 2 & 1~
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S5mle]| ol 106l & 38k 2ml2] wlwk-gel
A} Ho] AT 280om S F3s, N-blocked
monodeoxynucleoside la, 1b, 1c, 1d(2,3.13x)
o] BEFAFS 6000, €20800, €7800, €11900
2 N, 5'~O-blocked monodeoxynucleoside 2a, 2b,
2, 2d (2.3.1 F2)8 EFZHATT €7300,
€20500, €9200, €11400 & $-¥ &7 (Oligomer)
gAARRAe Q) AgE Psigch
Chromic shift = 3.8{3lA] o} s}edch,

2.3 2t4. 2.3.1. N, 5-0~Blacked monodeo-
xynucleoside 8] 4,

N-Benzoyl-5' -dimethoxy tritvldeoxyadenosine
(2b), N-benzoyl-5'-dimethoxytrityldeoxycytidine
(20, N-isobutyryl-5'-dimethoxytrityldeoxy-
guanosine (2d) 2 5'-dimethoxytritylthymidine
(2a)& & 3= N-blocked nucleoside(1b, 1e,
1d, 1a) 2 %5 Narang o] #g%e] o3} A4
B AubA]l AE}AE AR g FFIHA
50% g3t /A el 22 QARG
2.3.2,. 5% x.3% monodeoxynucleotide £

A,

& -Dimethoxytritylthymidine-3'- (2-chlorophe-
nyl, 2'-cyanoethyl) phosphate(3a), N-benzoyl-
5'-dimethox ytrityldeoxyadenosine-3'~ (2-chloro-
phenyl, 2'~cyanoethyl) phosphate(3b), N-ben-
zoyl-5'-dimethoxytrityldeoxyeytidine-3'—(2-chlo-
2’~cyanoethyl) phosphate(3¢)$} N-
isobutyryl-5'-dimethoxytrityldeoxyguanosine—3
—(2-chlorophenyl, 2'-cyanocethyl) phosphate (3d)
X d 2= N, 5-0-blocked nucleoside{2a, 2b,
2¢, 22 FH 39

300mg{4. 35 mmole)2] (AH)-1, 2, 4~triazole &
o A7 349 50ml F2iAe ¥ 15ml
9 F5Eas A4 i ¥2F 15°C =2
S-AAFAE 3464 (515mg, 2.10 mmole)d] o-
chlorophenylphosphodichloridate 8¢ 6904 (500
mg, 4.95mmole)?] FFEALollE ¥

% 10°CA A 147 A FRch, AQH =2
Aeolrld g e AagYos q4sxr F72
Az2A Iml J 59 gz HA gt o
2L FHE 0.4M ] (AF 3ol =A%

rophenyl,
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F —70°Col A mstgle), ol 43} ukg-:0.125

mmole(2a : 750 0D, 2b : 2600 OD, 2¢ : 975 0D,

2d : 1488 OD)&] N, 5'-O-blocked nucleoside =
3mlFo] Felxdo) Y= 0.5ml¢ dAdez

SAAAA F202 A7 & N 7| & ¥

o, A 1.25mle t]§atE FASar 1.26ml

0.4M)2] AZLAL g Ftle 2 YA EE

el sk A 10°CelA 1A 7 308 Ao F},

72ui(74.6mg, 1.05mmole)9] p-cyanoethanol

< 73k 247 o AelE ¥ Narang®o} iy
of =al 23, 4, £, A2 FFELEANF
tle(Zo} E) 2 Esqt

2.3.3, =% 23¥ monodeoxynucleotide T

dideoxynucleotide ¢ S-cyanoethyl group Al A,

0.10 mmol 8] 25 ¥.3 3 mononucleotide 3a,
3b, 3d(730 0D, 2050 OD, 1140 OD) 2 dinucleo-
tide 6ba, 6db(2.3.5 @=) (2650 0D, 3320 OD)
S 2mie] Aaldez AFFGYAL) A7z,
2ml 8] 20% Ef]o”opl/opEUERS B
F ALA 147 Ao FYe} (e 8] RE FH4),
AFHEE olaY s, g9 =l]«go}
U s JAEA] vg 2xXemiE e X
)9l 50% n-dA/BAd 22 E-ES &%
A)Astedct, A A= phosphodiester  triethylam-
monjum salt 4a,4b,4d,7,10 (2.3.5, 2.3.6, 2.3
7 3E)E AYA2AT = ukE g gl
Apg-stg e,

2.3.4. 2F 23%%¥ monodeoxynucleotide
oligodeoxynucleotide 8]  dimethoxytrityl
group(DMTr) A A,

25 B33  deoxynucleotide 3a(438 OD=
0. 06 mmol}, 3b(1230 OD=¢. 06mmol), 3¢(5220D
=0. 06 mmol), 62¢(2.3.5F =) 4530D=0.03m
mol), AFeEA] (806 OD=0. 02 mmol), %3 (1456
OD=0.02mmol) & A&A7 & 0.0l mmol
9] nucleotide o} W3t 8mio] 2% wWlA=EAL
(BSA) /8t g : FREEE (B:7,v/ivEYE
Agsted A7z QibEel WPEtez A
AFA & AA &, 2x1ml® 50% ¥4
jolgdl 2 gBo2 DMTr 54 & AAT}
b2 T

2.3.5. 25 3 3% dideoxynucleotide 2] 4.

§'-0O-DMTr-P- (2-Chlorophenyl) thymidinylyl
(8’ >5")deoxycytidine-3'-O- (2—chlorophenyl, 2'-
cyanoethyl) Phosphate(6ac)®] 34 @ Cyanoe-
thyl gk A A 8 365 OD(0. 05 mmol)2) thymidine
Phosphate{4a) ¢ DMTr 5k 3] A g 327 OD(0. 042
mmol)®] deoxycytidine phosphate(5¢) % 72
A7 Feprzo) ¥z 2mi ) A Yo
Zt LA =2 298 1mi(0.2M)9)
mesitylenesulfonyl nitrotriazole (MSNT) /] 2] €
$4 g A2 F{ FAAM A8l tleE dSAHE
£ Falsgd A A4 247 Aol F, 100
M9 &' 7hskel MSNT & 28142 98 3
&R}, Twlg 4°Cz WAANZ E2=2
EFoE HoEgZFarle] &7z smid 5%
BAFEUEF T2 5mi F& A2 A
AFG. FANEFoT Grsn 249 1/
10& %% ¥ de(&7 E)2 28l UV-R
-2 A (570D, 3.78 umole, F5F 90%) 31
o5, ymAlE e AR L& AXA g2
DMTr A A w8 ¥ 3 #{4310D, 0.031 mmol,
DMTr AA o] W& ¢5& 92%) < Aggieh

5 ~-0-DMTr-P- (2-chlorophenyl) deoxyadeny-
1y1(3'—~5') thymidine-3'-O-(2-chloraphenyl, 2'-
cyanoethyl) phosphate (6ba}9] 3§14 : Cyanoethyl
gt AAg 1025 OD(0.05 mmol)®] deoxyadeno-
sine phosphate(db)$} DMTr=t A A% 300 0D
(0.05 mmol) 8] thymidine phosphate(5a) & Ab
gt o FA Gacst Ze WHeo= FAARA
o, QubA]Ql AEF (W E)E Rz
UV-A g A3 (10600D, 0.04 mmol, ¢5&
80%) 3+ =k,

5'-0-DMT'r-P-(2~chlorophenyl) deoxyguanyl-
vl (3'—5") deoxyadenosine-3'~0O- (2-chlorophenyl,
2'-cyanoethyl) phosphate (6db}2] §}+4 : Cyanoe-
thyl 5t A A% 570 OD(0. 05 mmol}$] deoxygu-
anosinephosphate (4d) &} DMTr=k A AJ 1040
OD(0.05 mmol}2] deoxyadenosine phosphate(5
b & A435te o)A eba AT ZL o
g, A, $o 2 FFE AP (1256
OD, 0.039mmol, 45§ 78%).
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2.3.6. 25 1359 tetradeoxynucleotide (DMTr-
dbzApTpTpbzCp) el T4
Cyancethylst A7 & 530 OD(0.02 mmol) ¢l
DMTrdbzApTpst DMTrst AA% 2350D
0,017 mmol) 8] TpbzCpE A =A%l Fetizo
¥z Imlo A& g F 4 A=A
YE2 T3k 0.5ml2] 0.2M MSNT/3 4
A&7 AFAA A3tz tle 2 k2R =8 B3}
WA, Ao 247k Aol FReh, ol FA T
Aol st ko] MSNT 23, 53, F%, A=
H4¢ AR F £99 1/10& 55 5 tle(Sol
E)z ¥el3tx UV-Z3g& A GEOOD, 1.24 ¢

mol, F5F 73%)319 or], vie|A = M e A
ARG g AA g3 DMTrAA & F 3%

(408 OD, 0.01 mmol,
E 90%)< Adstct
2.3.7. 2% ¥ 3535 hexadeoxynucleotide(DMTr-
dibuGpbzApbzApTpTpbzCp) 8] A,
Cyanoethyl 2+ 7] 7] g 886 OD (0. 012 mmol) 2]
DMTrdibuGpbzApst DMTr=t AAg 4060D
{0.010 mmol)&] dbzApTpTpbzCpE A ZAA
Zefaze) ¥ 1mie] AEdE A F 7
AzAAt, dzz F9g 0.4mle 0.2M
MSNT!S]E] 2 %@1 & AIASAA AT
tle 2 A =% FQ3A A ALl A 247 7]
o] et °]'51' AA AL AFATHS A
b FYsA AFHRIt. A=A %iii%—
a9} 1/102 tle(gol E)z ¥t UV-3 &
< A4 (47.30D,0.65 gmol, $5F 65%) 345
o0, VYrixE WEe) AARFE AANA d2
DMTr A3 ¥ A2(@820D, 5.2 pumol,
DMTr o] &) w}& 458 89%)-& A3 3o
2.3.8. Hexadeoxynucleotide(11)9] .37 AA
DMTr gt A A 367 OD(5 gmol)®} hexanu-
cleotide (11) & 10mi Eo] Hef2o] Y2 1.5mi
9 30% gEJotF ALY @1, v/ g
v ol & Dt & F 50°CelA 647 A
Z2ao(tle: £ E, Rf 0.00). AFHA== &
“H‘E‘ Pz 2miY cddH =z %7‘)‘]
e A E A AN g 5T T2
'5]'35."-}.
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DMTr A Aol W& 5

2.4, =A &9l Fritz 9 942 w2} N-
T 2AN=RAHE b el 471 AFE
oA FAF AL 242 Qg X
377 AAR {FFA g 109 Fol S
3ml Eo] N&@3del B, 20062 88% L&D
& 9eE F ol E 2dd dEch AgRE
170°C 2} Fghel 30% WA stdvks} AL0] H
A & :?'— 033} 054 8 G5 T2 A2
Qrl, 2 2002 8] 0.1M o}A| E AT F 2o}
AﬂEﬂ(z 1, v/v)ell o] hple & A3yt
(3.58 ), ojstE ¥z 20D 4T %
g2 TMRAE TR 20% acrylamide-tris
borate 24 A7 FF1334F o3 A 453 =
glo]ofo] 22 Qe = Imm FA 2 Bdsid 260
rm el A 2 FFEE FA 3G cH(Fig.6).

3. ZI 8 3E

3.1 25 1 35% monodeexynucleotide 2
#. Nucleoside 9] 5-0 & DMTr 24 233}
At} (Fig.1). Narang 2 A &% W% 183
gou, & dFAEe 29 1/10,0003 =5 4
L3te] 2AH oz APt 50% G L/
Agdelzz AA4Te 24 FAL 43
9% & A4 & AFAEL B 23AA
(2% 442% DMTrel 93§ 234nm &} F5)
A4, %H&%fg (D} 2oy FFE¢5 vz,
azdg=2836d yehd FAZARL 3 IR-~
s edel vehd DMTr F#59 1503, 1179em™
9 ARezA FUgF IS € dTAF
o WA Qa2 5 A280/A2609] BlEA <l
gz Qch 2b, 2, 2d7} 2ael ElFd FFE
o] B2 A(Table 1) & FLEFA 1b, 1c, 149
olu] 1= 7] 7} benzoyl ]+t isobutyryl 2 B Z s e
/J.%l?] w29 Relgt

0% QA4S AL wE Yol By
5]°’] gl o} STasete A A= Y= JF
Lol gt A ¥ Agste] o] FFAGe] 2
29 Narang 9] 9318 & o-chlorophenyl pho-
sphorodi (1, 2, 4-triazolide) /c] -4 L4 N, 5’
-0 7} 2359 nucleoside ¢} S-cyanoethanol & 3}
A2 HgANE g sl gIad
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(Fig.1).

2 AT A e AFGA At $AE g Egpa
AE AL dalg FeledAd FPAE E
Zolgold 142 A3 AR} o-chloro-
phenylphosphorodi (1, 2, 4-triazolide) ¥4 7} of
A AAHE HCIY 9Ad4A4g wsE=E
F7HA7171 st o] B} 10% Hgs) E
Zofjdopl & A3 4 S-Cyanoethanol & 3
#E 7 = triazole o] g3} 1.200F g (E
Yo A& o] 2A Lt ¥-5¢ 0.930 8¢ A
4% 285 Narang 9 W& AAE ¢ AR},

AR AE(3)S] FA = 3-4bdol 477}
2% 23y o 34 e F, ted Rf
=7} hplc®] Rt Z7Fot IR ¢} 1027cm™198] P-
O0-CASAFFrH Hislgoe Y39 9ot
BAZE F5F, 244 §4 ¢ =g
N A E3E& Table 10 Vel g}

"
1 OH Vﬁ?—_c‘ @y
DMTr01.0 . C .
o) 2% 8
-s,\
' SEEER
DMTrC‘l ' 90@ 0'% mm\_“ 7¢Oy
N—!
Q

DMTrO ﬁ.J ““ cmc‘\'\'lc“ @Cl

OH I{L‘\-"Cl

€

Fig.1. Synthesis of activated monodeoxynucleotides.
B’ is thymine(T), N-benzoyladenine(bzA), N-be-
nzoylcytosine (bzC), or N-isobutyrylguanine(ibuG),
T, A,C and G derivatives are represented by a,b,c,
and d respectively in this paper. DMTr, Et;N and
BSA are abbreviations for di-p-methoxytrityl, triethy-
lamine and benzenesulfonic acid respectively.

1 .
8

l‘ DMTr 0—1< l I

DMTro—, Gy HO—.0 MSNT o%o j
X5 M <5
9
0=£-07 07R-0"\IN
gR O” Gl 8 O “CN
‘ 5 " r
fan 2854

r.0 IS

Fig.2. Synthesis of protected dideoxynucleotides. R
and MSNT represent o-chlorophenyl group and me.
sitylenesulfony] nitrotriazole respectively

3.2, 25 BEE deoxynucleotide 7} X[l
f-cyanoethyl 2] A|H, <AV1E B33lEd
o] o] £¥ 3 9 ¥ S-cyanoethyl & <5t d7]
o &3t bpr} RFL acrylonitrile & =7 w2
of 4A AAATE 78 Sinha® T B cjglo}
ez o 715 AAY # olulxr]e] B3Frq
benzoyl 8] o|@o] xtertz 35, Hsiung®
T UFEFE wER bp il Y -Hd o)
o] &sFolgtm AT} £ ATAER
rang’® 9] ¥b# o wel nucleotide & E.2| o o}
q-Aejdgg oz dkgAAA tleg 248 2
AT A2 A WS- A= o) Fukg
d 4~7%2] DMTr ool oixtzt, =zt
20% Ezldgolil-ollEed AL ALS3
A 1AL AR A AFAoz ubgo] ¢
ol yrow Rukd% uls A 9gtr}, Phosphoes-
ter A% FEA 755(F4E = 22)% 900
em~ (A A)9 Foe] W Fog Il
o] A9 FE& 0%z Fgs) v},
(Table 1,2).

3.3 25 HRZEE deoxynucleotide 7} X|tl
DMTr2] HH, 5-04 235+& I3l Aoz H
Aoz AAAZ F gE trityl(triphenyl)
o] 7)) AMEHR o HAE ool Fo|d
mono-p-methoxytrityl (MMTr) # DMTro| Al&
=1 gl AR =] A (solid support) & o] -3
“Triester Method”el 4] & DMTr & =) A 3o B
Fatold /Y Eargrgdo] EFHAo) > gt
% FAANAE g4l 27 AEe Yojut
© g Hfel 27l0] o] £5A] gz gle), e
¥ dYeAe 2% BSA/MES:Zzaxd
(B:7,v/v)A FFHEL 108, olgA ¢ &
FA = 15% 1547 A= B FH o2 DMTreo]
AAHAEE tlcubde] )% % DMTr A2 4
o2 & 4 AR} o] A JHEES w0

S& wit] Sl Fog Bez RfA )
0.1~0.24 % 7b431, DMTr A& ekl d&
Ao eA APYoz HARA oy} o
152 AgHeoz deold(Table N} T &2
£5o A YEFE ¢ T ARt =F o
g DMTr 24 oE 4745 &3 <

Journal of the Korean Chemical Society
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Table 1. Spectral and Chromatographic properties of protected mononucleosides and mononucleotides
|CHaOH CH3OH ]
Compoundt re o 60 R o) T&o  yoldce)
A B C E F
dT(1a) 266 233 6. 67 4.15 0.14 G.01
dbzA (1b) 279 247 2.44 6. 61 0.25 0.04
dbzC(1c) 259,303 283, 229 0.38 7.81 0.26 0. 05
dibuG{1d) 278, 259 225,771 0.74 5.82 0.06 0. 00
DMTrdT (2a) 269, 234 255, 226 0.84 7.35 0.46 0.17 88
DMTrdbA (2b) 280, 234 257,223 1,61 8.79 0.53 0.19 71
DMTrdbzC(2¢) 260, 234, 307 290, 251, 223 (.45 13,99 0.57 0.20 68
DMTrdibuG (2d) 274, 236, 280sh 270, 224 0.78 7.60 0.31 0.03 63
DMTrdT FCE(3a) 266, 234 254 0.70 10. 42 0.75 0.28 62
DMTrdbzATCE(3b) | 278,234 255 1.55 12.40 0.82 0.35 58
DMTrdbzCFCE(3¢) 269, 236, 304 250, 290 0.52 20. 21 0.85 0.33 65
DMTrdibuGFCE(3d)| 273, 236, 260sh 270, 224 0.76 11.01 0. 56 0.15 47
0.61

DMTrdT-CP(4a) 267, 233sh 252 0.66 0.00 000 97
DMTrdbzA-CP(4b) | 277,232 256, 229 1.55 0.00 0.00 95
DMTrdibuG-CP(4d) | 275, 236, 260sh 270,226 0.75 0.00 000 85
dTFCE(5a) 264 233 0.53 420 0.42 98
dbzAFCE(5h) 280 247 1.61 4.63 0.44 97
dbzCFCE(5c) 257, 302 284, 231 0.37 4.75 0.47 98

2 Abbreviations are as suggested by IUPAC-IBU. 2-: phosphodiester linkage, T : phosphotriester linkage, CP:
chlorophenyl group, CE : S-cyanocethyl group, DMTrv : di-p-methoxytrityl group.* Hplc was carried out using
Radial PAK-ODS(Waters) and eluent A(50% HyO/CH.OH), B(20% H;O/CH,OH) C(CH;OH) with a flow

rate of Imi/min,

The eluate was detected with a UV-detector at 280nm. ¢ The solvent and absorbent

used for tle were E(10% CH3;0H/CHCl3) or F(5% CH3OH/CHCl;) and Silica-ge! 60G respectively. The vields

shown are those for individual steps.

43 2 2oB 2 & o] £3kA %z 50%
- A/ delHl 2 gAoe LE2AA AAFe
EA RAEE 2o AARY, HAF
£ 280nm 8] UV-ZH %7 & A3 hple 24 «
5§ 23%z, UV-zdedge] DMTrF449
(230~235nm) 9] £4 7} IR-2~3 & & (Fig. 5)9
DMTr 38 Fd (1500, 1175em™)9 &9 2
A gl gol el Ae) it

3.4, EFub® “Triester Method” 7} 275l
olaf o] & mdzl ke ATt @ol o] £
A=z v}, Stawinsky?E 2 arylsulfonyl triazole
=} tetrazole =M F3 A ofe] T4 of &=l
arylsulfonyl chloride -§=3 Bt} ul&E o) B
e Ao f2l3tch dgen], Reese®S
9} 3-nitro~1, 2, 4-triazole # Efimov® F2 N-

Vo). 30, No. 1, 1986

methyl imidazole 549 7%= HFuiLe)
71 &gl ot, arylsulfonyl azolide & ©] &3} o] 5
9| o Fet 2| Chankhmakhcheva®E-2 ary-
Isulfonyl chloride 2} azolide & &§3le A}2%
o wb&SEst FoMgT 3tglnk, o & W e
TEAL SAA nucleotide 59 Ev|E A9
FEFo g St A R ESEaNYE 2R
EA% AA FA4 & AAE Aol

£ dFdAas SFA MSNT & AHE-314
#A s dakd 4.5)F s ol E =t
Ex2, o]@Ae o] FAE, olojA AtgAld] o]
B & FAAFAD =M KA (D E FA3)
Aok (Fig.3). o FH$E 5-07F DMTr 2
BFHIT 3-9 A7) 7} ¥ =39 nucleotide 9}
5-OH 7l =532 32l 477} 1355 nucleo-
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Table 2. Spectral and chromatographic properties of oligonucleotides

" /TE':.‘OH 22?:0" 52801’ leCb Tle¢ isolated
Compound (hm) (o) 260 Ri(min) (RO ¥
C E
DMTrdibuGF bzA=CE(6db) 278, 234, 260 266, 226 1.15(1.22) 7.30 g é_':} 78
.o
DMTtdbzA FTFCE{6ba) 274, 232 255, 227 1.22(1.22) 4.21 0.57 80
DMTrdT +bzCFCE(6ac) 262, 234, 304 248, 291 0.47(0.51) 4.36 0.56 90
DMTrdbzAFTFTFbozCFCE 262, 282sh, 273sh, 310sh 248 0.73(0.78) 4.35 0.47 73
DMTrdibuGFbzAFbzAFTF T bzCECE (0. 98_) g g:lg' 65
dT5bzCFCE(8) 262, 302 224, 293 0.47(0.46) 4.02 0.34 92
dbzAFTFTThzeCFCE(9) 263, 273sh, 282sh, 310sh 232 0.72(0.80) 4.12 0.27 90
dibuGFbzAFTZAFTETFb2CFCEQ1L)  [261, 272 234, 268 0.92(0.93) 4.56 g. %]g 89
DMTrdbzA T T-CP(7) 275, 234 248 1.20(1.22) 2.48 0.03 95
DMTrdibuG FbzA-CP(10) 278, 236, 262 267,250,229 1.10(1.22) 3.8 0.02 a0
Superscripts ¢ and ¢ were explained in Table 1. The values in parenthesis are calculated ones.
o] 2ejdgolg] 2.2 cyancethyl & @o} iz},
2ot o) @AY Eie] e wA Sl
Wroﬁ £ 5-OH 7} %% nucleotide(8, 9% T}

HO —0 T
O - o ¢ m - MSNT ;
o
i ofr f

Fig.3. Condensation between a 5-OH nucleotide and
a 3'-unprotected-phosphate nucleotide. MSNT and
BSA are abbreviated from mesitylenesulfony! nitrot.
riazole and benzenesulfonic acid respectively. Protected
bases are expreased in primed letters.

tide Alo]oll Gojri= Aoje}
| A9 F3e] oFE Al el &
Q1 47| 7F 29 nucleotide (7.10) & A4 'e‘:‘}-_h;:]-

Bz Aol 2 BANAE Be ThY F
1588 MEAA EF 259 o) % (6ba,

6db) & i & EE A8% te 2 229 )

A Aolehd ulg g Aeg e o=
A} Yo} PutE e £AE FaAA7] 98
DMTr nucleotide (75-) & 5 -OH nucleotide (8%)
Brk 0.2 F o AgEern HHEAE
5'-OH nucleotide 7} T34 34 @S AA
ofo] A #28] DMTr nucleotide & v} & 4 -+=F
ol Y3t TAR2zotE g (P E B

A gl M)A PR @z SPAAE
2 DMTr AA &S P sk A8
nucleotide 9] 5'-OH & % & =A% o}& 5% &

AT EFLR AGH o olF F54A 3
gdot, HAFEHEFTFERLE A £54
A9 F A2 91 39479 5-0HY »
ol mE F4F7F APl AT 20}
5l ALL hple, UV-FZF 9 tle 2 a3}
g},

SZAEH 71 ¥ d4al 31-4 o] 2k 6db,
6ba, 6ac)e] FFFFEL 80~0% & 433 =
ghoo], ol E9 €280/260v)8] AEX 2 & 43}
+ mononuclecside & ¥] 2 28 A2 A
4 dAHY z, FoPd S 2 o] 23 (6db) 9
tle 9t .8 Burgers?d] Rz A o] 242
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viepyteh (Table 1,2 &2). A3 (DMTrdbz-
ApTpTpbzCp) 3% FFES 3%, =3
(DMTrdibuGpbzApTpTpbzCp) = 65% E nucleo-
tide 919 A} ool wet 580 F
&g}, ol @Al & |2 @2ty FEE F
Faree] PABol Mz FFAY FEAEA
A Qe AR A FAY FE] Y2
o, ©]%9 zZauteadd ZHEP] A=
QA g oz o FE 72 F=T S
AEe) ulzAM #FAd AdE FLHgH,
DMTr nucleotide & w5t &o SH & = 2.2l
A 14710 Ay 2 DMTre] <]&3g 3
F % J2k FEA4EY IR-=¥EIS
Fig. 54} Q33 53

3.5. SaF BE7|e| VXM H} Z=HEM
2239 2378 BF AASE F o 9
o] Bxso v FCHIEA, BSA)2E
DMTr & 94 AAstz Q7] (5ARGESF,
Z2AsdeEE) 2 A nI3AE AATdE W
Wiz, @Ar]S AA gt A el A
= wBo) gtk £ AFAEL SFAZA
& 95t stekoz ARETE QAW = EWHEE

1012 T

.30 G

5.39 C

et

NN

|

Fig.4. Reversed phase hple for formic acid hydroly-
sate of the hexadeoxynucleotide dGAATTCp. Radial
Pak C-18(Waters), 0.1M ammonium acetate/pH
4.1, containing 1.5% acetonitrile. At a flow rate of
1mi/min, and Aggy UV-detector were used.
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Fig.5. Infrared spectra of the deoxyribonucleotides
involve in this synthetic work. The spectra were
obtained using KBr-pellet method. Refer to Table 1
and 2 for the numbering.
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(10 & ¥ F 24 (DMTr A At &%
ol 23ted AA el stng AR Wy e 9
3hod ot

ol FA st B £ FAH (GpApApTpTpCp)
9] 379 WA ne~79 N-g2aA=z
FE MR (88% E Ao 2 179°Col Al
302)std 4 459 971% hple 2 221319
o (Fig.4). 280nm o A9 H7] &) A &
FEFC:G:T:A=0.692:0.783:3.280: 3.
83001, £3®] A" 2L & Y FI=
B 7} 0.692: 0.767 : 1.645: 1.947°| =5 FA3L
SFA9) g47e] Bule C:G:T:A=1:1:2
120|tk, ofetzte 2P H 3.49 7
=8 ol Al 9 % QA F3 Pk ge F
44 Ee) vz Az FE A5 gAY Ea
FA 7 A 23 A& Az 3ol FHEA
5 e, 20% denaturing polyacryamide-tris
borate 24 7] 4 F1§ A7 Fig.63 7ol
marker ¢l xylene cyanol 7} bromophenol blue A}
ool A ol=r} glon Ul ¢
o] B&So] FHEo A & & Af ¥
59 A QBB NG YAFA ol EF T,

o]
=]

260 nm

\{1 |
|

BN !

‘

1
IR SR TS SRR R S U S
1 2 3 4 S 6 7 }

ABSORBANCE

Fig.6 A polyacrylamide electrophoretogram of the
synthesized hexamer, dGpApApTpTpCp. 20% polya-
crylamide-tris borate containing 7M urea was used
and 1mm Slices of the gel were quantified spectro-
photometrically at 260nm. X,B,H, and I represent
xylene cyanol, bromophenol blue, hexamer, and
sunknown impurity respectively.
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