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@OWFE—, SHHT, MEET, REE—

Yuichi Yamamoro (deceased), Reiko Yopa, Tomoko Okapa and
Yoshikazu MATSUSHIMA

(Received October 6, 1984)

Our previous studies on the products of the nitration with fuming nitric acid in
concentrated sulfuric acid of 3- (4-methyl-2-thiazolyl)-urea and -thiourea (3) and their
l-methyl (1 and 2, respectively) analogs showed that the nitration took place at the
5-position of the thiazole moiety and at the N!-nitrogen of the urea moiety. The
product of 3 was 6-methyl-2-nitroiminothiazolo[3,2-b][1,2,4]thiadiazole, which was
derived from Nl-nitration of 3 and the followed oxidative intramolecular cyclization.

The product of the nitration under the conditions of 1,3-dimethyl-3-(4-methyl-2-
thiazolyl)thiourea (4) was 4-methyl-2-methylamino-5-nitrothiazole (4b). Formation
of 4b was ascribed to the lability of the C-N® bond of 4. The products of 3-(3,4-
dimethyl-4-thiazolin-2-ylidene)-1-methylthiourea (5) and -1-methylurea (6) were the
thiazole-5-nitrated compounds (5a and 6a, respectively). The fact that N! was
nitrated in 1 and 2 and not in 5 and 6 was ascribed to the difference of the predomi-
nant species.

The product of 3- (4-phenyl-2-thiazolyl)thiourea was 2-nitroimino-6-p-nitrophenyl-
thiazolo[3,2-b][1,2,4] thiadiazole.

1. TANE

23513, (2-thiazolyD)-urea s U8 -thiourea BFBEMAEOTHEMEEIC X 5 = F v {LRIGEXBE LT
&l

1-Methyl-3- (4-methyl-2-thiazolyl)urea(l) & 1-methyl-3-(4-methyl-2-thiazolyl)thiourea(2)
BEBIC L D BGEE (AT conc.H,SO, LB&3) o, REMEE (d=1.52, LT fum.HNO, LB}
P c=rrltdsrE, ThEh, 5-=trF7 V) ABEENE LT, BF O fum HNOy%
JAW3 &, 1 5 1-methyl-1-nitro-3-(4-methyl-5-nitro-2-thiazolyl)urea(la), 2 251, 1-
methyl-1-nitroso-3-(4-methyl-5-nitro-2-thiazolylDurea(2a) 385 7,

¥7-, N1 {22 EREH# 3-(4-methyl-2-thiazolyl) thiourea3) # = + v{b33% &, [EFIC5-=
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FeFT VY ABEGRBOR, L L, BFOumHNO; LOKIETIE, N1 fzaizd =1
e LXK TERIES FABLYE = b, 2-nitroimino-6-methylthiazolo[3,2-b][1,2,4]thia-
diazole(3a) 234pE L1z, DY, X BAEMEERY, Toflick vERIhL

=+ e{btof2 s BB OB %Y 1-methylureido ¥ X ¢ -thioureido ik (1 X 2)
L, N1 {irE@E#ao thiazolylthiourea(3) THE L TAL5E, 1, 2 TIXFEY, 7V — 1%
54728 = b efb&h, KL, N1 {Zai=tefb3hi, Thiewl < 3T, NIZAELER
=t efbE¥hT, BIEMSTFRRLY RS T 3a 21571,

4@, EEL4 o 1-methylureido, ¥ X ¢ -thioureido F#E koD = + v{LKiG, 3 DF7 V' —
NBBABD A FALELFRRCTEBR LAY D = + e {bRILERAATIC, TOFBRIZOWTHRE
<% (Chart 1),

b)
CH, N CH, N N CHa
T a)  CcH I a)  CH, [
Mool s > N AN s o, T SNeNEAS 52 No,
H i gy 0, N 8
0 1 Y 1a
CHs N CH,
CH, N CH, N CH
N——J/ a) —,U: a) [ cH; '
CHal AL — CH"NCNHJJ\S NO, — “nenaA s A vo, | — /NﬁNH)‘\s NO,
,N%NH S Wl 02N~ g ON 0
H S 2 S » 2a
b)
L,
n, nene Al s A no,
DR
SH CH
N—TCH’ a)b) 1 j:—,[r 3 /s\N__],cua
HzNCNH’u\S "> | 0 N-N=C-N-~5 > 0, N-N=C g
I i
S 3 3a

a) fum.HNOs/conc.H:SO, at —7——5°C
b) excess fum. HNOs/conc. H:SO,; at —7——5°C

Chart 1
2. ¥ R

1,3-dimethyl-3-(4-methyl-2-thiazolyl) thiourea(4d) ® conc.H,SO, &, fum.HNO; to =+ =»
i, 5-=tr7 V) AELEAE {da) ® 1-= e VHRELRT, aDp@BEYWTHS 2-
methylamino-4-methyl-5-nitrothiazole 4b) % 5-% 7z,

3-(3,4-dimethyl-4-thiazolin-2-ylidene)-1-methylthiourea(®) #» =+ »{b3% &, 5-= F »F
7 VU LEEEA (Ba) 2B 5 h, 3-(3,4-dimethyl-4-thiazolin-2-ylidene)-1-methylurea(6) i,
5-= Fr7 VY AFEEMA (6a) 5% 7 (Chart 2),

3-(4-phenyl-2-thiazolyl) thiourea(7) # fum.HNO, * KI5 X% &, mp204° OBWEE DR
d B, HEWBEDO T1X, 7t vEKFT Cud) 1+ v EeRIEL, Hffao Cu 1L —
FERAER L, mp204° ofbEHo CudD) v - BERKIESZ, BETH-T. Z0LEY
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i CHs ﬁ Nj(
ey C-N’ILS] —N—> CHsoy ¢ydls Ao,
H- "7 H” |

CH; 4 CH; 4a
)l\CHaNCS
a) N CHs
CH’\NJLSINO;
HY g
CHauy CH; a) CHa\N CH,
CHs_ CHs ’j]:
H >N- ﬁ NeL _ H :N-E-NJ\S NO,
S 5 S 5a
CHe
CHLN_]’% NaNo; +HC1 : ij
‘N c- NJ“ ,N 9 -N
H” ll

) CH‘.!\ 0"'3
\ i, i_/[
;N-%-N S~ "NO,;
H™ % 6a

a) fum. HNO;/conc. H:SO, at —7——5°C
Chart 2

DN ERIUT A B E (UV) 2808 13 285nm, 345nm TH b, BIRDO{LE4 3a » UV 22808 279
nm, 343nm & (3I—HK LA RINEE Y 5% e, BEAX27 b (Mass) B8\ T, kD m/e
2H o — 271X m/e263 ThHbH, base [ A vV E—~ 7 THhotce COE—2INFA v E—2
M*) X b m/e60 (N-NOp) A Lic— 7ML, TRIWMOMHREND, ZOERMOH
&Y, 2-nitroimino-6-p-nitrophenylthiazolo[3,2-b][1,2,4]thiadiazole(7a) TH % L #HE Uiz,
7a ® NMR =2~ 7 + o (Fig. 1) Tit, HEHED T R 5 -NH-(11.45 ppm), -NH, (8.
40 ppm) HMTHE - 72 EE LI TOF7 V- ABAO 7 2 =21 FEES5MDT v b v
D 6H HYTA - 7MERBE 7L, 819ppm +7 VvV —AB5icEY%T5 1HoD
v—27, 812—8.48ppm kF7 V- 1BAFMDO 7 =LY TS dHov—- 2723 B 5K
7o 2O AH CHIMSTHC— BB THAHZ L LD, 7==AED plic=t e ENEBRL
T B EHEE LTS,

F7 V' — LB 4 iz p-nitrophenyl X B # L 3-(4—p-nitrophenyl-Z—tHiazolyl)thiourea
10) %Z:BF o fum HNO, & KL X4, H®EED mp204° DAEH®BI, Tk THbDARK
#& mp, KFABRKRAR27 + A (R) HHBLERER E—HETH-%o LA -T, Zhik
Ta TH5HT Liibhot, Ta & dimethylamine & DRIETix, JTHKHH1, Mass D25 Ta
DA F 7 REFH dimethylamino XwwE & #b by, KENERE T m L & HNN-
dimethyl-N’-nitro-N'’-(4- p-nitrophenyl-2-thiazolyl)guanidine(7b) % #87- (Chart 3),

TTCRESE p e 2 F LB LT 3-(4-p-methylphenyl-2-thiazolyl)thiourea (8) % fum.
HNO; ©= t m{t-+% & (Chart 4), 8 & fum.HNO; oL }tai1: 2 DBE, £, 8 ©
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Fig. 1 'H-NMR spectra (270MHz) in DMSO-d at 80°C
Chemical shifts in ¢ (ppm) measured from internal (CHs).Si

S~ NO
N / N—]@ 2 N——Jr(}Noz
b) “N= b
HzN-ﬁ-NH’u\S ——s 02N-N=C ¢ L HzN-E-NHJLS
78 10

S 7 S
(CH3)2NH

Nj@'NOZ
OzN’N=C-NH’M\S
b

|

N:Cﬂa 7
CHj

b) excess fum.HNO;/conc.H:SO4 at —7-—-—5°C

Chart 3

42> p-methylphenyl iz 1 5F D = + v EDIIV -7 11 TH B & L4, Mass, TELHWH,
CudD v —r+rBERIE B OELDboTc, 1, TAREY1:4 L LES, San
Bohic, 8a d Mass T3, Ta LRI, M* 2B, m/e277 & M*-60 (M*-N-NO,)
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NO,
H2N- -NHJLS

N—j@)m’ S 1
qu‘s-mi'u\s
S 8 ]

) s\NjQCH,
—> 02N- N-C\NJ\ NO,

c) 8:fum.HNO;=1:2,d) 8:fum . HNO;=1:4
Chart 4

CHY T -7 RbRI,

3-(4-p-methoxyphenyl-2-thiazolyl)thiourea(9) & fum.HNO, o 5T, 9 & fumHNO; ©
A1 2084812, 1228h, 1:40BA 1R, FHIhF7 Vesr727 V- AL
fgroihflﬁ“o 710

£EELhIALAY OWELENEE X, Table L 11, Il w0 & iz,

3 * =B

4 % conc.H,SO, /8, fum.HNO,; CT=t v{bt3% &, 4 OHBEHTHS b 5L, 4D 2
FNANT I FAIAR=AENBR X YN T, 5K E 2 L 1-methyl-3-(2-methylamino-4-
methyl-5-thiazolyl)thiourea #4723 = LI T TRREER LA Dz kX, 4DrFAF

AHAR=rE (C}II@N—Q-) 2, BB X-Th, BRELSTWEEZOR, 4b DARIZDOW
S

S
Th, 4 D5 =tr{t&h, 4a L1 h, (C}I!IS>N_(‘5_)£75;5JZ"L'C 4b wis ot L HEE Lo

¥, 58 XV60D =t rboER, 1-=trfd LR 1-= vV ERBLLT, ThZh 5~
= brFTVINBEGYER, S BLV6 13T -SHA ¥ 713 -OHRHOBHERBTHEEL T
BILIXTTRRELLY 2Dk, 58IV6 o NIfz=trfbdhd, LT, 1-
=befEd LI 1-= b e VEMRER LW EHE Lz,

4. X B

W X ek, IR Bt XEst EPI-G3 8, UV : g5 71 ©— a5 X0ERH
UV-200S, Mass: H&ABET TMS-0SG (70eV), NMR : HAEF JNM-FX 200 A (270 MHz)
PER L,

—tafk:F+7vIrvv7 (-F4Y1v7) © concH:SO, FKic, 1~4 =rlhickYyT5%
fum.HNO; »KIGEE —7——5°C T T Lo W TFH, WHET, 1RHERL bk, 2R
T 15 R, RIGEAYEK 100 ml 0XKf~BT, BohicHEBLBE»F L7 < S
57 4 =T L, (V7N 1002y E, BEK 7bv:iZeeklalig)
HEx, Tablel, II iwiR LB THE K.



Table I Physicochemical properties of thiazole derivatives

Analysis (%) uv 22—PrOH
Formula Calcd (Found) max Mass m/e(R.1I%)
Compd. mp Recryst. MW ~— main peak
R R’ X (°C) from C H N nm &(x10%)
N_/CHa H CHs S 4a 216 acetone C;H; ¢ N4O:S: 34.13 4.09 22,75 241.5 12.4 246(43, M%)
CHx X | 246, 311 (34.13 4.07 22.76) 266.5sh 5.3 173(base,
~-C-N/\NQ”/\
R/ N-C-N7~ SN0, 364 10,9 M*_CHs-N=C=S)
R 126(42)
86(36)
74(62)
CHs\ N_/CH3 CHs H S 5a 253 EtOH C:H1sN,O:S, 34.13 4,09 22,75 261 8.6 246(base,M™)
R | 246. 311 (33.95 3.94 22.74) 295 9.8 216(41,M+_CH3\N)
N-C-N”\S/\NO, 391 14.7 H-
R/ & .
X 200(31,M*-NO3)
158(16)
141(49)
CHs; H O 6a 263 EtOH CsH1N4sO3S 36.52 4.38 24.33 384.5 12.0 230(51,M"*)
230. 246 (36.54 4.55 24.23) 269 8.6 200 (base,M+_C}I}13\N)
184(13,M*_NO,)
154(20)
CHa\N_/Cﬂs CH; NO 0O 6b 183 EtOH C;H10N.O.:S 39.24 4.70 26.15 232 7.8 214(1,M*%)
R | 214,247 (39.27 4.69 26.22) 317 14.6 155 (base,M*-CHs\N)
N-C-N”\§~ NO~-
]

R'7

114(9)

(¥861) 62 "ON



Table I Physicochemical properties of thiazole derivatives

Analysis(%) uv ZZ—PrOH
Calcd(Found) max
Compd. mp Recryst. Formula Mass m/e(R.I%)
R C) from MW C H N S nm &(x10%) main peak
M* M*-NH; base
_ O> 7 226 EtOH C1oHoN; S, o) 228 16,9 235 218 134
<_ 235. 331 238sh 15.2 (49) (52)
263 21.5
282 20.7
303sh 15.2
—<6>-CH 8 215-6 acetone CuHuNsS:  #» 238 11.8 249 232 190
Y 3 249. 358 265 19.4 (43) (57)
280sh 18.0
313sh 8.5
'~ 9 200 EtOH CuHuN3;O0S, ¥ 245 9.2 265 248
<0 )-ocH; 265. 357 270 18.5 (61) (base)
N—/R 280 18.3
370sh 4.1
L )
H,.NCNH S/ -<6>-No 10 269-70 acetone-H;0 C1oHsN40;S; 245 3.7 280 263 89
I o 2 280. 328 293 4.4 (26) (14)
3l11sh 3.6
348 3.1
—<6\-CH 11 240  acetone CuH1N.0,S, 44.88 3.42 19.03 21.79 236 1.9 294 277
Oy-tHs 294. 355 (44.94 3.37 19.01 21.63) 263 2.2 (49) (base)
NO: 287 1.9
22NN ~ < CuH1N.0sSs 42.57 3.25 18.05 242 0.4 310 293
Ospp:Hs 12 234-6 acetone- H > 570 350 (42.60 3.09 18.01) 266 5.1 (13) (base)
3 290sh 4.2
375 0.4
M* M*  base
~(N-NOy)
/S\N—/R _ O>—NO 7a 204 acetone C10HsNsO4S2 37.15 1.56 21.66 19.83 285sh slightly — 263
0:N-N=C NI <w 2 323.309 (37.00 1.57 21.26 20.06) 345 soluble  (base)
NN/UST N o 88 194 acetoneEtOH CuH:NsO4Ss 39.17 2.09 20.76 19.01 260sh 1.5 — 277 64
QXN - 337.336 (39.25 2.08 20.27 18.21) 345 13.3 (23)
N—R M* M*-NO; base
I 238 ..
O:N-N=CHNg~ (ON-No, Th 214 DMSO-HO CuHuNeO,S 4285 3.60 24.99 9.53 270sh s;;ﬁ‘g}g 336 290 71
2 336. 330 (42.53 3.67 24.67) 325 4) (10)

N:CHs

(¥861) 62 "ON
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Table M IR spectra (KBr disk)

Compd. —3000 3099 —1500 — 1400 —1300 —1200  —1100cm™!
4a 3370vs 2350w 1530vs 1474vs 1393vs 1293vs 1164vs
1518sh 1443vs 1372vs 1250vs 1138w
1420w 1360vs 1107 s
5a 3354vs 1550 s 1475 s 1355w 1293vs 1178vs
3325vs 1508vs 1435w 1340w 1218vs 1130w
6a 3320vs 2975w 1637 s 1477 s 1356vs 1274 s 1155 s
2915w 1618 s 1408 s 131gvs 1243vs 1108vs
2855w 1565vs 1300w
6b 3095vs 2920w 1642vs 1455vs 1387vs 1296vs
1589vs 1412vs 1365vs 1287 s
1501vs 1346 s 1210s
11 3280 s 1610vs 1445 s 1373w 1265 s 1188vs
3163m 1560sh 1345vs
3125m 1551vs 1310s
1533 s
1510vs
12 3300s 2815w 1605vs 1431 s 1345vs 1270vs 1179vs
3200 s 1548 m 1153 s
3102 s 1530 s
1507 s
Ta 3084w 1695m 1490 s 1334 s 1235 s 1170vs
1610m 1453vs
1520 s 1408vs
1507 s
8a 3075w 1448 s 1350 s 1255w 1118 s
1420 s 1302vs
1404 s
7b 3075w 1561 s 1460m 1394 s 1270vs
1535sh 1411 s 1338 s 1204m
1525 s
1500m

abbreviation : sh ; shoulder, w ; weak, m ; medium, s ; strong, vs ; very strong

3-(3, 4-Dimethyl-4-thiazolin-2-ylidene)-1-methyl-1-nitrosourea (6b) : 3-(3,4-Dimethyl

4-thiazolin-2-ylidene)-1-methylurea 2g % 17.5% HCl w52 L, 2—5°C T 17% NaNO, ##5 T,
HHT, 200088, il LakBy=2%/ -1 X ) Bfhfh, INE 640 mg,
N, N-Dimethyl-N'-nitro-N''-(4-p-nitrophenyl-2-thiazolyl)guanidine(7b) : 7a © 40%-
dimethylamine K¥BER % EVCA A TH 100°C, 5 EsENE, KIGEAWXBMRE, Kinz <
10% HCl et s L, i LkckBar» o6 27uv< 2757 4 — (VB 5L, 1004 o > 2 L)
L, BEEWR, 7rebtvirzeeisral:l) TEHLL, BERERES,
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5 M B

RbDDER, TR EEY SN AEZHBASHAPRIRTON 4 s LUHREDOH T2 L
THWCKRRE T, XS FABeT, REFTELOREHELET,

X ®
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