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RNA phosphoramidites with a 2'-TC (1,1-dioxo-A6-thiomorpholine-4- Purity L i Purty Eut":-lMBBQO53 2 : Eut”:-lMBBQ196
carbothioate) protective group have been recently introduced into 99.8% | 98.0% | on F‘ wl O
oligoribonucleotide synthesis”). The novel RNA amidites have very fast . I 3 g’g%t; | g’gqg
coupling kinetics, high coupling efficiency and the resulting RNA oligomers ' | |- o R {0
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The present poster highlights the properties of 2-TC protected RNA T T B - T R & B
phosphoramidites with respect to their stability in solution, their solubility, DMT-rG(ib)tc-Amidite 4; DMT-rUtc-Amidite =] DMT-rG(ib)tc 1 “{DMT-rUtc  §
and their coupling efficiency in comparison with TBDMS-protected monomers. 1, Bulk Lot HMBB9295 Bulk Lot HMBBE9025 -Amidite '™ -Amidite :
The stability of the TC-group against the most common reagents of Purity i Purity w Bulk oy Bulk f
oligoribonucleotide synthesis and the Kkinetics of its deprotection with 99.6% | %.3% | . " LOt.HMBBQZ% ose LOt.HMBBgozs |
1,2-ethylenediamine as well as the cleavage of succinate anchor groups F ’ . 2 gg%t% 20w ggr%
and nucleobase protective groups with the latter reagent are also presented. | ' wm| 0w
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2'-0O-TC-RNA Phosphoramidite Structures Amidite Stability in Solution Amidite Solubility
Stability in Toluene / 7 d at 25°C
o o
HN)J\© NN 0 Stability Study DMT-rA(bz)ic-AM Investigation of solutions of TC monomers in recommended solvents
</NfN )N: | «NJL/[LNH 0 * 5 mg Amidite in 1 mL DMT-C(ac)tc-AM
DMTO N N/) OMTO 0” "N OMTO N N/)\HJ\( toluene (top chart) OMTAGb) AN Monomer DMT-rA(bz)tc-AM DMT-rC(ac)tc-AM DMT-rG(ib)tc-AM DMT-rUtc-AM
0 0 0 S MW 1051,18 965,08 1033,16 924,03
Q w w * 10 mg Amidite in 100 pL DMT-Utc-AM Lot-# MK 1197 HMBB7331 HMBB7563 HMBB7330
NSO 0| Onp® NeT 0RO 0T e OO OB toluene/acetonitrile 1:1 | | | ‘ ‘ Water content 0,20% 0,16% 0,04% 0,09%
N N N N N N 0% 9% e %% %% 100% | ic rati idit 55:45 43:57 37:63 18:82
T \|/ - TC Y \|/ [ j \( \( [ j (bottom Chart) HPLC Purity someric ratio (amidite) ; ; ; ;
7% S % » Storage at 25 °C for 7.d Stability in Toluene/Acetonitrile 1:1 /7 d at 25°C 0,1M Amidite solution in toluene/acetonitrile 1:1 (v/v)
* Red: purityt=0 Storage 5 d at 25 °C clear solution clear solution clear solution clear solution
DMT-rA(bz)tc-Amidite DMT-rC(ac)tc-Amidite DMT-rG(ib)tc-Amidite . Grey: purity t = 7 d DMT-rA(bz)tc-AM Storage 5 d at 10 °C clear solution clear solution clear solution precipitation
: : . . 0 DMT-rC(ac)c-AM 0,2M Amidite solution in toluene
TC = 1,1-dioxo-A6-thiomorpholine-4-carbothioate N OMTAGlbo-AM Storage 5 d at 25 °C clear solution clear solution clear solution clear solution
//l\ | Storage 5d at 10 °C clear solution clear solution clear solution clear solution
DMTO 8 N DMT-rUtc-AM
9(;% 92% 94‘% Qé% Qé% 100%
NG O~p-0 OYS HPLC Purity
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E’/S\‘g TC-Amidites are stable in solution for up to 7 days at ambient temperature Solutions of TC-Amidites stay clear for min. 5 days at ambient temperature
Stability of the TC-Group in SPOS Reagents Stability of the TC-Group in SPOS Reagents Stability of the TC-Group in SPOS Reagents
CapA/B Oxidizer
» Preparation of a std solution of 100 mg Bz-rG(ib)tc-Bz in a * Treatment of Bz-rG(ib)tc-Bz model compound with CapA/B mix » Treatment of Bz-rG(ib)tc-Bz model compound with oxidizer solutions
1 mL acetonitrile </fo 0 for 20 h at 25 °C for 92 h at 25 °C
« Sample preparation by dissolving 50 uL of std solution in oo | R  Analysis via LC-MS . —0.1M Oxidizer: 25.4 g/L iodine in pyridine/water/THF
the respective SPOS reagent to make up 1 mL; ) G . 5 A —0.02M Oxidizer: 5.1 g/L iodine in pyridine/water/THF
conc. = 5 mg/mL N \ﬂf </NfLNH o </Nj|\)LNH o </NfN o » Analysis via LC-MS
- Storage of samples for 20 h at 25 °C; RP-HPLC analysis [Sj 820 N N/)\NJH/ 520 NS N N/)\HJ\ 0 0
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TCA-Deblock, 3% Q j:r Oxidizer S/O Ratio
S 0 &=

0,5M ETT S 5 S OBz Op® 0Bz Op 0.1M 60/40
3o o 3o N N
0,25M Activator 42 [ [ j 0.02M 95/5
CapA (THF/Ac20) = 20 h: 3.0% 95.4% 1.6% o o

CapB (THF/Pyr/NMI)
CapA+CapB 1:1 (Vv)

Oxidizer 0,1M = dG-Nucleobase transamidation side reactions occur during capping but
0% 20% 40% 60% 80% 100% are deemed to have no negative impact on SPOS

HPLC-Purity

Conversion of thiocarbamate into carbamate with higher iodine conc.

Application of 0.02M iodine solution recommended
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Coupling Comparison TC vs. TBDMS Coupling Time AX-HPLC 0] 10 min | 96.9% Coupling Time
Example 1 ; Example 2
Toluene ACN/DCM = 0.050-
Expedite™ Coupling Test ] } Expedite™ Synthesis ; | Expedite™ Synthesis
. . B ] ;. rll. B o000 A \ ]
) ;iii?:res ST oo o107 ESTTMTST [TMr_L;J]!_TT « Sequence: 3-TTT TTT rG ; « Sequence: 3-TTT rGrGrG TTT * Synthesis protocol
MUt AN f ] 5954 E?alcd)) | . Monomer 0.100] 6 Min 96.0% « Monomer — Modified 0.2 ymol DNA
0,050~ 0,050 595.3 (found - . . .
~ DMT-rUsi-AM 1 : — DMT-rG(ib)tc-AM in 0.1M in toluene > 0050 — DMT-rG(ib)tc-AM in 0.1M in toluene — Coupling time: 2 min
— Mixture of DMT-rUtc-AM & - - _ 050, _ :
DII\)/T'Il'J-rrfJ(s)i-AM, 1r:1 r(r:wIar ratio ooon] A 0,000 A —" " * Activator » Activator . Cleavage/deprotectlon
« Amidite solutions 0,150 ool —0.25M Activator 42 oo / — 0.25M Activator 42 —20% DEA in ACN for 3 min at RT
— 0.1Min toluene ] — 3 TTTTT-rUsi-TTTT — : FTTTTIT G ] . _50° i
— 0.1Min ACN/DCM 4:1 (v/v) 0,100 9% ESI-MS [M-5HJ> * Synthesis protocol ESI-MS [M-4H]* 0,100 1 min 95.2% 007 EDAIN foluene for 2 hat RT
° RNA COUpIing Step ; D'UED_: 618.3 (Ca|Cd) — MOdIerd 02 I.JmOI DNA 526.1 (CaICd) - ] ] AX-HPLC 96.2‘7 Purit FLP
_ 0.25M Activator 42 0,050 ooy 618.1 (found) — Variation of coupling time: 1 - 10 min Ve ound * 0,050 “m ’ Y
— 5 min Coupling time ] 0,020 : . 0.050:
_ Modified 0.2 umol DNA protocol ~ 0.006]——— 1 0,000]__+ | * Cleavage/deprotection ST S e ' 3-TTT rGrGrG TTT
- . . ) _AHT4 ;
« Cleavage/deprotection oo I — 0.080] e | tBOMS —20% DEA in ACN for 3 min at RT ESJ?)'\Q_SS[('\(/:I;;]) 0,060 TTT TTT (Ref.) n'm_: | ESI-MS [M-5H]>
~ 20% DEAin ACN for 3min atRT" : —50% EDA in toluene for 2 h at RT 439.7 (found) 0,040 2 0,030 558.8 (calcd)
— 50% EDA in toluene for 2 h at RT 02062 / 0.060 / 5 : | 558.7 (found)
os0- 64:36 0040 64:36 = 0.020- o0 I
*) For RNA synthesis with TC monomers ] ] oooo] L -
DEA treatment is optional 0,020 0,020 1 e R !|
D,ICIDD_: e e D,UDD_: i 2,00 4,00 6,00 ﬂ_m]_: o N L n_nn_-.-'! e ——————— - -
" 200 400 600 800 1000 12,00 200 400 600 800 10,00 12,00 T 200 400 600 800 1000 1200 ltld.ﬁl;::'_"; u:lslﬁ.::ll:ll ieod 2000 2200 2400 2600 2800 30,00
Cleavage from Support with EDA/Toluene 1:1 Deprotection with EDA/Toluene 1:1 Conclusions
1. Cleavage CPG-dT @ Deprotection Kinetics *) 1 h * RNA phosphoramidites with a 2'-TC protective group are available in high
« 10 mg CPG samples 40 1 3 30 » Nucleoside samples purity similar to 2'-TBDMS-protected phosphoramidites
——— 0,8
» Cleavage 35 | . —5mg, each * The TC-amidites exhibit solution stability and solubility for min. 5 days
— . + 25 3 . . . . . .y
ioob*f'- tEtDA/to'“et”e 1:1 0l - Deprotection € 06 « The TC-group is stable under oligoribonucleotide synthesis conditions *)
— Ambient temperatur s . . . .. .
_ Acetonitrile wash S - 20 — Ethylenediamine/ @ / ¢ DMT-dA(bz) — DMT-dA A coupling time of less than 2 min. is sufficient for TC-amidites
5 T a i g ~ = DMT-dC(ac) — DMT-dC ) ) . . o
. DMT-Assay g = CPG-T N toluene 1:1 g o4 OATiGii) + DMTGG — The coupling is considerably faster than the coupling of 2'-TBDMS amidites
=20 + 15 © — e
2. Cleavage CPG-dT20 W s dakialis g —900 pL, ¢ =10 mg/mL 02 - DTBS-Utc - DTBS-1U » The deprotection of 2'-TC groups is complete within 120 min. with
10 ((:JPG | 8% fo — Temperature: 25 °C | / —*— DMT-rllic — DMT-rU 1,2-ethylenediamine as deprotection agent
Mg Samples 10 | —Up t0 240 min 0 | | | | — Cleavage from the solid phase support and deprotection of nucleobases can be
g C|ea(;/OaQLGEDA/ | » . 8 15 * Assay 0 10 30 60 120 240 achieved simultaneously
— 500 p toluene 1: T = _ pp Time [min]
— Ambient temperatur 0 | | n —mq RP-HRLC *) 0.02M lodine oxidizer
— Acetonitrile wash 0 10 30 60 120
Time [min] *) Recommended deprotection conditions: . .
* Assay For RNA >10 bases use neat EDA for 2 hat ambient temp. TC-Cleavage Reactlo.n Time Cleavage
— Removal of oligonucleotide For RNA <10 bases use EDA/toluene 1:1 for 4 h at ambient temp. DMT-rUtc lly)
from support with water EDA/Toluol 1:1 120 98,7%
— OD determination EDA neat 60 99,9%
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