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Abstract
temperature, using '* N-labelled NaNQ, and Nail\i<as Starting mategials. The chemical shifts of ' H,"” C and "N NMR
spectra of p-tBPP were completely assigned.by 4 combination MD ' H NMR,"” C NMR and "N NMR) and 2D
(gHSQC and gHMBC) NMR techniques.at/low tempefature. The stability of phenylpentazoles was studied by means

p-Methoxyphenylpentazole ( p-MOPP) and p-tert-hutylphenylp€htazdle ( p-tBPP) were synthesized at low

of variable-temperature ' H NMR and " N NMR} Oh“the bases of the results of variable-temperature

"N NMR, the

decomposition reaction mechanism of ph€nylpéntazoles was postulated.
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—HE S R FAE 1) R R 3k (BBO 2 4% B 41 #46
3y, ®5mm FE A H NMR g W I 45 R
500. 13 MHz," C NMR # WL 45 2R &y 125. 77 MHz,
"N NMR fi§ 3 1 4% % & 50. 69 MHz, p-MOPP
' H.”C NMR PURAR 2056 3 770 R b (O 1. 94, 8¢

1.3), "N NMR LA % B g (CHy NO,) Ry F1 g (On )y

ptBPP [ H."* C NMR L5 A% s 5]
3.30,0c 49.0),"" N NMR A e (CHL NG
6 0. Ek
TS R FARR 4 S 1) 5L 5
'&§ F, XF,

PR 1, X1, =1024 X512, FT 78 %
=1024 X 1024, NS=8,'H-" C gHSQC,'H-" C
gHMBC tf D4 =1s/(4Jcy) = 1. 78ms, D2 =15/
(2Jew) = 3. 57ms, D6 = 1s/(2 X"Jey) =
71.4ms,'H-" N gHMBC 1 D2 =1s/(2Jwy) =
5.56ms,D6=1s/(2X"Jyy)=100ms,
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Fig.1 Synthetic route of N labelled p~-MOPP

FE 100 mL (8] JiE 5% AP m A X AR 3 R
(1.22g,10mmol), /K (10mL) & ¥ th g (36%,
2.23g,22mmol) . VKERTE VA H LN - 1 7 IR
K28 —2°C 3% & 6l BR 81 (0. 76 g, 11 mmol) [ 7K
VST 0 e BE JE i HE 30 ming A L I TN

/X%_\\ R ic Y

il / T UK I V8 20 5 IV 57 SN VI B B & — 35 ~
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11 mmoD) ¥ W i Jin 5 52 J& #E il B2 i — 35~ —40°C
AT R 40 min, SRS IR R B TR G 15
N-12.13 {7 N #5ic 9 p-MOPP 5 N-13" {i'" N —
FRIC ) X B AR B A (p-MOPA) W IR & W1,
T 40 CAIR IR A 8

»~MOPP.' H NMR (500 MHz, CD,CN, — 30°C ,
8:8.03 (2H,d, J=09. 1Hz),7. 17 (2H,d, J =09.
1Hz),3. 86(3H,s);" C NMR (125 MHz, CD,CN, —
30°C ,6):127. 4,123. 5,115. 8,162. 4,56. 3;'° N NMR
(50 MHz,CD,CN, —30°C ,8) :6.2,—24. 7,

»~MOPA ;' H NMR (500 MHz, CD,CN, — 30°C ,
8):6.97 (2H,d, J=9. 1Hz).6. 91 (2H.d,J=0.
1Hz),3. 72(3H,s);" C NMR (125 MHz, CD,CN, —
30°C,8):132.5,120. 6,115. 6,157. 5,55. 7;° N NMR
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Fig. 2 Synthetic route of "N labelled p-tBPP

16 100 mL (8] Jig 48 i Hh i A X R T 3 R ik
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Rz — 2°C 0% & N Ax id /9 0 fil§ B2 & (0. 77 g,
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W T N SE 5 JS HE — 35~ —40°C i 30 min, 2K
e BT LR N-12 70 N ARic i p-(BPP il
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p-tBPP:'H NMR (500 MHz, CD,0OD, — 40°C,
»:8. 12 (2H,d.J =8. 6Hz), 7. 77 (2H.,d, J =
8.6Hz),1.39(9H,s);* C NMR (125 MHz, CD, 0D,
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—40 C.,6):156. 3, 132. 8, 128. 5, 121. 7, 36. 1,
31.4;® N NMR (50 MHz, CD,OD, —40°C,8): 8.2
—24.3,

p-tBPA:"H NMR (500 MHz, CD;OD, —40°C, )
7.42 (2H,d,J=8.5Hz),6.98 (2H,d,J=8.5Hz),1. 30
(9H. s);"” C NMR (125MHz, CD,0OD, — 40°C, &)
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MHz,CD, 0D, —40°C,8) : —137.0, —148.0,
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2.1.1 p-tBPP #'H NMR #="C NMR & % )2 &

K & 7 F F'H NMR."” C NMR. DEPT,
gHSQC il gHMBC %5 X H 45 ¥y 47 FAF , 25 4% 0L
F=1,

A% I IR AFAE On 8. 1200 7. 77 W45
g Je Sy 7. 420w 6. 98 PS5 IE, WX WA on
1.39F0 8y 1. 30 — 5 — 55 W 2H 0t , 500 Y — 2H U )
T p-tBPP, M4 55 1 =41 1% J8 F &l = ¥ p-tBPA.
1 p-tBPP H, iy T F 08 R AT 5 A W L F BN, 4P
0T JIT 32 3 19 57 WKL D /)N 5 K 0w 8. 12 Sy H-2/
6 M5S0, 0n 7. 77 S H-3/5 {55 1. &™) p-
tBPA 4> FH , B RIE R I 45 d Tk, il H-2'/
6 5 F T 57 B 3 K L A2 RS AR /N L R LR A B 1Y
Ou 7.42 2 H-3"/5" W15 5 & . 5 w3 1 6u6. 98K
H-2'/6'"f {55 014 .

* 1 ptBPP R ptBPAR'H.”C NMR %’f(CDg()D, —40°C)

Table 1 'H."”C NMR data of p- tBPP a A (CD;0OD, —40 C)
p-tBPP s ?r'{ AN\ O p-tBPA
o 5 'H-%C gHMBC ~ DEPT W‘ 50~ THAUC gHMBC  DEPT P
ST G T e ot
1 132.8  H-2/6,H3/5 y\)‘ N\\ 138.3 H-3'/5' C
.l o 6.98(d,
2/6 121.7 H-3/5 2'/6'  119.5 H-3'/5 CH
J=38.5Hz)
7.77(d, . o 7.42(d,
3/5 128.5 H-2/6 3'/5'  128.0 H-2'/6 CH
J=28.6Hz) J=28.5Hz)
4 156.3 H-2/6,H-8/9/10 “C 4 149.1 H-2'/6',H-8'/9'/10" *C
7 36.1  H-3/5,H-8/9/10 " C 7' 35.6 H-3'/5',H-8'/9'/10" ~C
8/9/10 31.4 H-9/10/8 CH, 1.39(s) 8'/9'/10" 31.7 H-9'/10"/8' CH, 1.30(s)
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128.0(C-3"/5") 8¢ 119.5(C-2"/6") . 8¢ 31. 7(C-
8'/9'/10"),

"H-"C gHMBC 4, 6c 36. 1 5 oy 7. 77 (H-
3/5).8u 1. 39(H-8/9/10) M K, it 6c 36. 1 Jg p-tB-
PP BT 3600 C-7 {55 50¢ 156. 3 5 oy 8. 12(H-2/
6).0n 1. 39(H-8/9/10) M & , i oc 156. 3 &y p-tBPP
IR Z R C-4 {555 o 132.8 5 oy 8. 12(H-2/
6).ou 7. TT(H-3/5) M6, AR Rk C-1 {55, #
L) 4E p-tBPA 1,6 35.6 AT % C-7' 155, oc

149. 1} C-4'15 5 .00 138.3  C-1'15%5.
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Fric i ptBPA M &9 —4E° N NMR 7R Oy
8.20.0x —24. 3 3R 65-137. 0.60y-148. 0 55 {5
SON-11 5 N-11" By {5 5 o LA . A 38, N-12
LN AR B p-tBPP 5 ptBPA B & ¥ W78 ov-
24.3 —M 5 o N-137.0 —55{5 5.

TE 4 H-"N gHMBC #, BB T oy —82. 5
5 H-2/6 H-3/5 (i A#H G, Jy R N ARid iy N-11
LR IR O DY B G R A R E . on —
24.3 W5 H-2/6 . H-3/5 tH&., 4 Hrik miE 528



%35 %% 3 IRE.

AR, K O£, FONARRERELS N6 R KA KRR HLE 59

WEHEIT Y N-12/15 55 . —4E"" N NMR 6y
8.20 A MMF 5 . 7 4k H-"N gHMBC H R WL 5
RIRE YA KAF T, N E B R ER A N-13/14

BfE5 . MBI HE p-tBPA (55 .0:-137.0 K
N-12/,8N-291. 5 8 N-117, On-148. 0 N N-13'
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Table 2 "N NMR data of p-tBPP and p-tBPA(CD;OD, —40 C)
p-tBPP p-tBPA
No. - No. -
O 'H-N gHMBC O 'H-"N gHMBC

N-11 —82.5 H-2/6,H-3/5 N-11' —291.5 H-2'/6'
N-12/15  —24.3 H-2/6,H-3/5 N-12’ —137.0 H-3'/5'
N-13/14 8.20 N-13' —148.0
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Fig. 3 Variable-temperature ' H NMR spectra of
p~MOPP(a) and p-tBPP(b)
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SEATE A A A K N-12", N-13" 5 5 W] 1. 3 38 , [7]
B AR fE T i
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Fig. 4 Variable-temperature "N NMR spectra of
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