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Abstract-A simple method for preparation of O-methyl-S-atkyl-N-(9-acridinyijimmothio-
carbonates via addition of sodium methoxide to 9-isothiocyanatoacridines (1a-1d) and
subscquent alkylation of formed sodium salts (2a-2d) with methyl iodide and bulyl bromide has

been elaborated.

[ntercalating ! and fuorescent? properties of several acndine derivatives are utilized in important chcmotherapcuucs3 and
sensitive markers of biomolecules In our previous papers"‘ -6 we dealt with the synthesis and utilization of 1sothiocyanatoacndines as

fluorescent agents
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In tlus work we studied the preparation of $-acridinyl derivatives contaimng an activated N=C bond 1n order to obtain reactive
intermediates with intensive fluorescence, As starting compounds we utilized the 9-1sothiocyanatoacridine (1a) and its 2-substituted
derivatives (1b-1d) 4 Their treatment with sodium methoxide in dry ether afforded corresponding sodium Q-methyl-N-(9-acridinyl)-

iminothiocarbonates (2a-2d) which readily reacted with alkyl halides under the formation of O-methyl-S-alkyl-N-(9-acridinyl)-
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iminothiocarbonates (3a-3h) as final products in very good yields (Scheme 1, Table 1)

Table 1 O-Methyl-§-atkyl-N-(9-acnidinyDimunothiocarbonates(3a-3h)
Compd Formula mp (°C) Analysis (%} Amax(nm) F/Fp2
Yield (%) Caled (Found) loge
3a Ci6H 4N,08 150-151 C.68.06(68 09) 254 355 377 0.11
82 H: 5.00( 5.05) 4.88 3.79 382
N- 9.92(987)
3b Cy7H, gN-OS 138-140 C 68 89(68.92) 258 352 381 043
69 H: 5.44( 547 4 66 4,00 362
N. 9.45(938)
3¢ Cr7H N9098 129-131 T 65 36(65 43) 257 352 380 038
85 H 516( 514) 4.59 352 3.55
N: 8.97( 8.86)
3d CisHaN-OCIS 128-130 C.60.66(60,75) 257 359 379 0.47
85 H 414( 427) 5.01 373 3.73
N 884 879
3e CigHypN- 08 113-114 C 70 3470.48) 255 335 378 0.48
63 H 6.21( 6.33) 497 3186 390
N B63( 854
3t CanHy9 N 08 104-107 70 97(70.96) 256 356 377 0.35
78 H' 6 55( 6638) 5,00 392 3.93
N 828( 823)
3g ConHyoN>O5 8 48-52 C.6TT67 79 258 352 380 1 06
88 H. 6.26( 629 496 L 379 3.81
N 790 784)
3h C1oH1gN»OCIS 59-61 63 59(63 62) 258 362 381 0,54
72 H 534( 537) 463 3.53 354
N 781( 776)

4 Relative fluorescence F/Fg, where Fg=1for 1.6 . 10-3 mol 1! solution of 9-isothiocyanatoacridine. Excitation

wavelength Ao ~395 nm
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Pure products are crystalline compounds exhibiting intensive green fluorescence in the uv light. Physicochemical and spectral
characteristics of compounds (3a-3h) are Listed in Table 2 Fluorescent spectra were measured 1n acetomtrile with 50% quenching
effect, compared to Hepes-acetonitrile (7.3) buffer used in our previous paper.4 From the values of relative fluorescent intensitics

F/F (Table 2) 1t follows that the highest fluorescence, comparable with 9-isothiocyanatoacridine was exhibited by derivative (3g).

Table 2 Spectral characteristics of O-methyi-§-alkyl-N-(9-acridinyliminothiocarbonates(3a-3h)

ir 1H ninr (3, CDCLy) 13¢C nmit (5, CDCly)
Compd Vae (N=C) SMe 2-Me? SMe
OMe SBu-n 2-OMe OMe SBu-n N=
3a 1634 4 30s 2338 - 56 92 13.59 160 47
3b 1639 4,295 231s 2.565 56.89 13 59 160 32
3¢ 1640 428s 2.31s 3945 56.92 13.62 160.58
3d 1618 4.27s 2.35s - 57.07 1362 161.07
3¢ 1623 426s 084t 28T - 56.74 13.40  21.62 160 51
J=6.9 Hz }=6.9 Hz 3068 3195
1 09-1.60m
3 1625 4295  0.86t 289  257s 56.70 1344 2161 160 40
J=6 8 Hz J=7.0Hz 30.68 3203
1 09-1.60m
3g 1632 4 28s 084t 288  394s 56.66 13.40 2158 160 52
J=67Hz =6.9Hz 3061 32,10
115-167m
3h 1620 4.20s 0 791 2 83t - 56.89 13 40 2161 161 25
J=6 8 Hz J=70 Hz 307 3192
[.01-1.56m

A Other signals 7.05-8 50m (acnidine H).

EXPERIMENTAL

Melting poinis were deternuned on a Kofler hot apparatus and are uncorrected. 11 and 13C nmr spectra (5 , ppm) were measured
on Tesla BS 487 (80 MHz) and Tesla BS 567 (25.156 MHz) nstruments at 298 K Chemucal shifis are expressed in ppm relative to
TMS as internal standard Infrared spectra were taken on a Specord M-85 (Zeiss, Jena) using KBr techmque (.8 mg / 300 mg KBr,
v inem™1). The uv spectra were run on a uv-3000 Shimadzu spectrophotometer (concentration 16 . 1073 mol I'L) and fluorescence

spectra on a RF 5000 Shumadzu spectrofluorimeter (concentration 1 6 . 10-3 mol 1°1) in acetonitrile. Fluorescence emission spectra
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were measured at excitation wavelength Ao, 395 nm, Micsoanalyses were measured on a Perkin-Elmer analyzer and were in

satisfactory agrecment with the calculated values. The starting compounds (a-1d) were prepared according to ref4

Preparation of O-methyl-S-alkyl-N-(9-acridimyl)ininothiocarbonates (3a-3h) General procedure

A solution of $-1sothiocyanatoacridine (0.01 mel) in ether (25 ml) was added 10 an ntensively stirred suspension of sodium
methoxide { 0.54 g, 0.01 mol) in dry ether (30 ml} at room temperature and the mixture was surred for 30 min. Separated sodwm
O-methyl-N-(9-acridinyl)iminothiocarbonate (2a-2d) (6.01 mol) was suspended 1n dry acetonitrile (25 ml) and 0 01 mol of methy!
iodide or butyl bromide was added with stirring at room temperature. The mixture was stirred for 45 min, separated Nal or NaBt
was fillered off and washced with a small amount of acetonitrile and the solvent evaporated 1n vacuo The residue was crystallized
from cther-hexane mixture. Punty of the obtarned compounds (3a-3h} was confirmed by thin-layer chromatography on sitica plates,

cluent benzene-hexane (5.1), uv detection at 366 nm
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