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Abstract: A general 'H nuclear magnetic resonance spectroscopic ('H qNMR) method was estab-
lished for the quantification of 75 synthetic cannabinoid receptor agonists (SCRAs) in seized e-liquid
samples in this paper. The key qNMR spectrum acquisition and processing parameters, such as
spin-lattice relaxation time(T,), internal standard and SCRAs quantitative peak were thoroughly dis-
cussed. 1,3, 5-trimethoxybenzene was used as the internal standard, and the samples were directly
analyzed after dilution with deuterated methanol. The limit of quantitation (LOQ) of this method was
0.03%, the intra-day relative standard deviation (RSD) was less than 0.90%, the inter-day RSD
was less than 1. 5%, and the spiked recoveries for the matrixes were in the range of 93. 3% — 100%.
The developed method was applied to the quantification of four SCRAs, including N-( 1-methoxy-3, 3-
dimethyl-1-oxobutan-2-yl) -1- (5-fluoropentyl ) -1H-indazole-3-carboxamide (5F — ADB) , methyl 2-
(1- (5-fluoropentyl) -1H-indole-3-carboxamido) -3, 3-dimethylbutanoate (5F — MDMB — PICA) ,
methyl 2-(1-(4-fluorobutyl)-1H-indazole-3-carboxamido )-3, 3-dimethylbutanoate (4F — MDMB — BU-
TINACA) , and N- (1-amino-3, 3-dimethyl-1-oxobutan-2-yl) -1-butyl-1H-indazole-3-carboxamide
(ADB — BUTINACA) in 19 seized e-liquid samples. The contents of SCRAs ranged from 0. 072% to
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2.056%. To be specific, the content of SF — ADB ranged from 0. 081% to 0. 200%(n = 3), the con-
tent of 5F — MDMB — PICA ranged from 0. 072% to 1.453%(n = 7), the content of 4F — MDMB —

BUTINACA ranged from 0. 122% to 0. 477%(n = 5), and the content of ADB — BUTINACA ranged
from 0. 561% to 2. 056%(n = 4). The quantitative results for SCRAs in 19 e-liquids by 'H ¢qNMR and
high-performance liquid chromatography (HPLC) were compared using Wilcoxon signed-rank test.
The test P value was 1. 00, indicating that there was no significant difference between the quantita-
tive results of these two methods. The proposed 'H qNMR method is simple and accurate, which
does not require the SCRAs reference material. It solves the problem of quantitative analysis for
SCRAs in complex matrix when there is no reference material. At present, there is no report on the
quantitative analysis of 75 kinds of SCRAs in e-liquids by "H qNMR. This study further broadens the
application scope of 'H gNMR in the field of drug control, and provides a new idea for quantitative
analysis of drugs and new psychoactive substances in complex matrix.

Key words: e-liquids; new psychoactive substances(NPS) ; synthetic cannabinoids; 'H quantita-
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Fig. 1 The class-wide core structures for synthetic cannabinoids regulated in China
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Table 1  The quantitative peaks and T’ values of 75 types of synthetic cannabinoids

No. Compound Quantitative peaks (8/ppm, multiplicity, protons) T, /s
1 JWH -210 8.34(m, 1H); 8.18(d, 1H); 8.06(ddd, 1H) 2.0
2 JWH - 250 8.24(ddd, 1H); 8.19(s, 1H); 7.45(dt, 1H) 2.1
3 JWH - 370 8.08(m, 1H); 8.01(d, 1H); 7.94(m, 1H); 7.68(dd, 1H); 6.54(d, 1H) 2.1
4 AM - 2201 8.35(m, 1H); 7.95(dd, 1H); 7.64(dd, 1H); 7.34(m, 2H) 2.8
5 RCS -4 8.26(ddd,1H); 7.52(dt, 1H); 7.29(m, 2H); 7.06(m, 2H) 2.1
6 UR - 144 8.25(ddd, 1H); 8.04(s, 1H); 7.45(dt, 1H); 7.22(m, 2H) 2.0
7 5F-UR - 144 8.26(ddd, 1H); 8.05(s, 1H); 7.46(dt, 1H); 7.23(m, 2H) 1.9
8 AM - 694 8.20(m, 1H); 7.96(dd, 1H); 7.41(dd,1H); 7.22(ddd, 1H) 2.2
9 PB-22 8.84(dd, 1H); 8.42(dd, 1H); 8.33(s, 1H); 8.14(ddd, 1H); 7.89(dd, 1H) 2.1
10 S5F-PB-22 8.83(dd, 1H); 8.41(dd, 1H); 8.34(s, IH); 8.15(ddd, 1H); 7.89(dd, 1H) 2.1
11 A -1796, 260 8.26(ddd, 1H); 8.11(s, 1H); 7.49(dt, 1H); 7.23(m, 2H) 2.1
12 APICA 8.03(ddd, 1H); 7.84(s, 1H); 7.43(dt, 1H); 7.18(m, 2H) 1.2
13 CB-13 8.91(m, 1H); 8.37(m, 1H); 7.96(m, 1H); 6.72(d, 1H) 2.2
14 STS - 135 8.03(ddd, 1H); 7.85(s, 1H); 7.44(dt, 1H); 7.19(m, 2H) 1.2
15 AB - CHMINACA 8.21(dt, 1H); 7.62(dt, 1H); 7.44(ddd, 1H); 7.27(ddd, 1H) 1.9
16 AB - PINACA 8.21(dt, 1H); 7.62(dt, 1H); 7.45(ddd, 1H); 7.27(ddd, 1H) 1.9
17 SF — APINACA 8. 19(dt, 1H); 7.60(dt, 1H); 7.43(ddd, 1H); 7.25(ddd, 1H) 1.9
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No. Compound Quantitative peaks(8/ppm, multiplicity, protons) —
18 PX-2 8.14(dt, 1H); 7.61(dt, 1H); 7.43(ddd, 1H) 2.0
19 AM — 1248 8.37(s, 1H); 8.32(ddd, 1H); 7.47(dt, 1H); 7.24(m, 2H) 1.2
20 AB - FUBINACA 8.22(dt, 1H); 7.58(dt, 1H); 7.42(ddd, 1H); 7.04(m, 2H) 2.0
21 5F - AMB 8.20(dt, 1H); 7.64(dt, 1H); 7.46(ddd, 1H); 7.28(ddd, 1H) 2.0
22 ADBICA 8.04(ddd, 1H); 7.99(s, 1H); 7.48(dt, 1H); 7.23(m, 2H) 1.4
23 5F — ABICA 8.08(ddd, 1H); 7.99(s, 1H); 7.47(dt, 1H); 7.22(m, 2H) 1.6
24 5F — ADBICA 8.04(ddd, 1H); 7.99(s, 1H); 7.49(dt, 1H); 7.23(m, 2H) 1.4
25 5F — AB - PINACA 8.21(dt, 1H); 7.64(dt, 1H); 7.45(ddd, 1H); 7.28(ddd, 1H) 1.9
26 ADB - PINACA 8.21(dt, 1H); 7.62(dt, 1H); 7.45(ddd, 1H); 7.28(ddd, 1H) 1.9
27 APINACA 8.19(dt, 1H); 7.59(dt, 1H); 7.43(ddd, 1H); 7.25(ddd, 1H) 1.9
28  5-Fluoropentyl-3-pyridinoylindole 8.92(dd, 1H); 8.73(dd, 1H); 8.32(ddd, 1H); 8.20(ddd, 1H); 7.90(s, 1H) 3.7
29 5F — AMP - P7AICA 8.47(dd, 1H); 8.30(dd, 1H); 8.19(s, 1H); 7.22(dd, 1H) 1.9
30 5F - ADB 8.20(dt, 1H); 7.65(dt, 1H); 7.46(ddd, 1H); 7.29(ddd, 1H) 2.0
31 5F — ADB — PINACA 8.21(dt, 1H); 7.64(dt, 1H); 7.46(ddd, 1H); 7.28(ddd, 1H) 1.9
32 5F — BEPIRAPIM 7.27(ddd, 1H); 7.21(ddd, 1H) 1.4
33 S5F - QUP7AIC 8.83(dd, 1H); 7.90(m, 1H); 7.56(dd, 1H); 7.30(dd, 1H) 2.1
34 AB - FUBICA 8.09(m, 1H); 8.04(s, 1H); 7.39(m, 1H); 7.03(m, 2H) 2.1
35 ADB - BICA 7.40(m, 1H) 2.0
36 ADB - BINACA 8.23(dt, 1H); 7.55(dt, 1H); 7.41(ddd, 1H) 1.9
37 ADB - FUBICA 7.39(m, 1H); 7.02(m, 2H) 1.7
38 ADB - FUBINACA 8.22(dt, 1H); 7.58(dt, 1H); 7.42(ddd, 1H); 7.04(m, 2H) 2.0
39 AMPPPCA 7.32(m, 2H) 1.3
40 APINACA - 2H 7.73(dt, 1H); 7.63(dt, 1H); 7.33(ddd, 1H); 7.20(ddd, 1H) 2.1
41 FUB - JWH -018 8.36(m, 1H); 7.95(dd, 1H); 7.17(m, 2H); 6.99(m, 2H) 2.2
42 BIM — 2201 8.38(m, 1H); 8.15(dt, 1H); 7.91(dd, 1H); 7.38(m, 1H) 2.5
43 5C1 - AB - PINACA 8.21(dt, 1H); 7.64(dt, 1H); 7.45(ddd, 1H); 7.28(ddd, 1H) 2.1
44 AMB - FUBINACA 8.21(dt, 1H); 7.58(dt, 1H); 7.43(ddd, 1H); 7.05(m, 2H) 2.1
45 SDB - 005 8.25(dt, 1H); 7.97(m, 2H); 7.86(d, 1H); 7.78(dt, 1H); 7.39(ddd, 1H) 1.9
46 5F—-MN-18 8.29(dt, 1H); 8.08(m, 1H); 7.82(d, 1H); 7.70(dt, 1H); 7.32(ddd, 1H) 2.0
47 ADB - CHMINACA 8.21(dt, 1H); 7.61(dt, 1H); 7.44(ddd, 1H); 7.27(ddd, 1H) 1.9
48 FUB — APINACA 8.21(dt, 1H); 7.55(dt, 1H); 7.40(ddd, 1H); 7.03(m, 2H) 2.1
49 EMB - FUBINACA 8.21(dt, 1H); 7.58(dt, 1H); 7.42(ddd, 1H); 7.04(m, 2H) 2.2
50 MDMB - FUBICA 8.11(s, 1H); 8.06(m, 1H); 7.39(m, 1H); 7.04(m, 2H) 1.8
51 5F — SDB - 005 8.25(dt, 1H); 7.86(dt, 1H); 7.78(dt, 1H); 7.39(ddd, 1H) 1.8
52 AMB - CHMICA 8.08(ddd, 1H); 7.97(s, 1H); 7.45(dt, 1H); 7.20(m, 2H) 1.8
53 ADB - CHMICA 8.04(m, 1H); 7.94(s, 1H); 7.47(dt, 1H); 7.23(m, 2H) 1.4
54 5F — EDMB - PINACA 8.20(dt, 1H); 7.65(dt, 1H); 7.46(ddd, 1H); 7.29(ddd, 1H) 1.9
55 SDB - 006 8.13(ddd, 1H); 7.88(s, 1H); 7.44(dt, 1H) 2.4
56 5F — MDMB - PICA 7.48(dt, 1H); 7.22(m, 2H) 1.7
57 MDMB - CHMICA 8.04(ddd, 1H); 8.00(s, 1H); 7.46(dt, 1H); 7.22(m, 2H) 1.7
58 5F — AMB - PICA 8.08(ddd, 1H); 8.02(s, 1H); 7.47(dt, 1H); 7.21(m, 2H) 1.8
59 5F — AP7AICA 8.44(dd, 1H); 8.29(dd, 1H); 8.06(s, 1H); 7.21(dd, 1H) 1.9
60 AMB - FUBICA 8.10(m, 1H); 8.06(s, 1H); 7.39(m, 1H); 7.03(m, 2H) 1.8
61 4F — MDMB — BUTINACA 8.20(dt, 1H); 7.66(dt, 1H); 7.47(ddd, 1H); 7.29(ddd, 1H) 2.0
62 AMB - 4en — PICA 8.09(ddd, 1H); 8.01(s, 1H); 7.45(dt, 1H); 7.21(m, 2H) 1.8
63 5F — MPP - PICA 7.95(dt, 1H); 7.86(s, 1H); 7.44(dt, 1H); 7. 14(ddd, 1H) 1.7
64 4CN - CUMYL - BUTINACA 8. 11(dt, 1H); 7.64(dt, 1H) 2.0
65 5C1— APINACA 8.19(dt, 1H); 7.60(dt, 1H); 7.43(ddd, 1H); 7.25(ddd, 1H) 2.0
66 MDMB — 4en — PINACA 8.20(dt, 1H); 7.62(dt, 1H); 7.46(ddd, 1H); 7.28(ddd, 1H) 2.0
67 4F — MDMB - BUTICA 7.48(dt, 1H); 7.23(m, 2H) 1.7
68 5F — EDMB - PICA 7.48(dt, 1H); 7.22(m, 2H) 1.7
69 4F — ABUTINACA 8.20(dt, 1H); 7.60(dt, 1H); 7.43(ddd, 1H); 7.25(ddd, 1H) 2.0
70 ACHMINACA 8.19(dt, 1H); 7.59(dt, 1H); 7.43(ddd, 1H); 7.25(ddd, 1H) 2.1
71 ADB - BUTINACA 8.21(dt, 1H); 7.62(dt, 1H); 7.45(ddd, 1H); 7.27(ddd, 1H) 1.9
72 5F — EMB - PICA 8.08(ddd, 1H); 8.02(s, 1H); 7.48(dt, 1H); 7.22(m, 2H) 1.7
73 ADB - 4en — PINACA 8.21(dt, 1H); 7.61(dt, 1H); 7.45(ddd, 1H); 7.28(ddd 1H) 1.9
74 EDMB — PINACA 8.20(dt, 1H); 7.63(dt, 1H); 7.46(ddd, 1H); 7.28(ddd, 1H) 2.0
75 MDMB — BUTINACA 8.20(dt, 1H); 7.64(dt, 1H); 7.46(ddd, 1H); 7.28(ddd, 1H) 2.0
IN] 1,3,5-Trimethoxybenzene 6.09(s, 3H) 4.8

s.singlet; d. doublet; t. triplet; m. multiple(s. BLl%; d. XUE; . =F%; m. ZEIE)
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2.1.2 EERNIRAERE

BN H qNMRIED) CHEE =28, WHRW AL Can . eaia TR . AEEMEA
KN PERRaE B bRE BIEARZ T, AF5E LI —4F — MDMB — BUTINACA 5 184 0. 5% A4 il &
TMFESC A, HEET kMR (MA) R, 3, 5- = AR IR I BRI E BRCR o FREL200 mg FHHTHAFE S
AN T mg FRFI400 L AURE IR, WABEIRS), SRR TI0E K. R MAFIL,3,5- = &R
PIFRNARIES, 4F — MDMB — BUTINACA IR N ER 43 301 A 123% F198. 0%, XAk, MAYEA AR
B, R B IR B £ 32 2R B U 253 4 T HE MA 1 8 S0g, DT 52 i & 4 SR A e I (1B 2A)
M 1,3, 5- = HA IR 2 FoR H PRI T IE (B 2B) , IbRIlfeREE 1A R . Bk, %
$£1,3,5- = HEAERAER 'H qNMR 5 NFRY)

HG Cr,
,C )

4
3 @ NH  O—CH,
C2 \
& A
cI

F N2

on

ﬁ;r;/jﬁo He
et NN

EM2

4F - MDMB - BUTINACA Ethyl maltol Nicoline
A 0.5% 4F = MDMB — BUTINACA e-liquid-MA
EMI EM2
MA(Y)

c4 1

c2 €3
N1 N2
I\ M Jk

B 0.5% 4k — MDMB — BUTINACA e-liquid- EM2

1,3,5-Trimethoxybenzene

EMI

\

1,3,5-Trimethoxybenzene(1S)

WV
C2 C3
NIN2
JE I} L o -
9f5 9.‘0 8.‘5 8.‘0 715 7;0 615 6;0 ()IAS 0‘.0
O/ppm
B2 HRER(A)RIT,3,5-ZHUEAFETR (B) A A bRt i & M8 AL S B 'H QNMR 15 1]
Fig. 2 "H qNMR spectra of e-liquid samples under different internal standards

C: 4F — MDMB - BUTINACA, N: nicotine, EM: ethyl maltol, IS: internal standard

2.1.3 ARKHFETEIEREF

SRR IE TR 2%, HOARRIRE SR A8 22 AR K, PRI H bR SCRAs & EUWERIEFE OV EE . &
SR AN SZ AT FE T . AR BRI R D) T . b T T 2 S R 0 S R Y = R E T
SCRAs 7E &3 X3 'HAG S, b — Ok BUR X . X 43 BRI 'HAE S E h E Bl , 45 SCRAs I
TR BIEFENAR 1. MeAh, eSS P SRR T . CEEFHFEBRY (K 3), XS Ties
TP SCRAs H e Bl KL, X FARMZE AR S, WAES %R | € BIENELRE 45 5150
P TFIER, EEEEIEN SCRAs E#1g, BIXTFARZE M mAES,, [— B R SCRAs B € g n]
RESA . B3 B ARICIIE A RIRE ST H bR SCRAS 1 04

2.2 HgNMREEFEFEE
2.2.1 EETREZHETEE

L) 5F — MDMB — PICA #1 ADB — BUTINACA SR % %4 'H qNMR 7473 1 SCRAs 1 %€ & T FRFI 21k
WMl #% “12.0 117 IRk 77kl 85 0. 03% ~ 3. 0% 1 7 A& B MR IMARHE S, 76 “1.2.27 ik
PETF I H %, LUE SO (E ML 10 AL & W VR BEVE € & TR, 45 3 5F — MDMB — PICA Al
ADB - BUTINACA () & & F ¥4 0.03%; Ll SCRAs & & W5 5 N br E & 05 1 BL45 bl S B AR b
SCRAs & AL PRI TR MERL S . 7530 LR PR & B R IR 3 B 2 MEAE 56 R 2L (P) 3570 0. 999, 25
PERRRUF.
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e CH, e c ne HG CHy
e 0 HC 0 HC 0 HC )
Q Q [ (
Ay N NI O—CH, B3 B4 NH - O—CIH, Rl NH  O—CH, D3 D NH - NH,
A2 \ B2 - A D2
N Bl y\\BS “ : A o
/ cr N v
l\/\/\]- \\/\/\r l\/\/F CH,
SF - ADB SF — MDMB — PICA 4F - MDMB - BUTINACA ~ ADB - BUTINACA
AS-2)
A4 Al
J 7/ T
BS-4
S-4) BS
B B1 B2B3
N LAAAANA
CS - 14)
C4 M cl C2 s
AN o M AN M
DS - 16)
D1
JLU\ M e R
8.35 8.25 8.15 8.05 7.95 7.85 7.75 7.65 7.55 745 7.35 7.25 7.15
o/ppm

B3 4y HR e Sl AR TR RO E i
Fig. 3 'H NMR spectra of four e-liquid samples and their quantitative peaks
A: 5F-ADB, B: 5F-MDMB -PICA, C: 4F-MDMB - BUTINACA, D: ADB - BUTINACA

2.2.2 MEREEERSHEXRERE
L) 5F — MDMB — PICA #1 ADB — BUTINACA JfREHEL 'H qNMR 15387 SCRAs B T U2 FIAH
PR ZZ2(RSD) o #2 “1.2.1.17 Frik J7 ) 554K EP &3NS B bR S, F2 (1.2.27
ST AEAEIE H R, SRR, 45 R LA 2. 34 ﬁE‘kﬁl‘{ﬂﬁﬁ&&dﬁ?ﬁﬂ’wuﬁ@q&(%?’a%. 3% ~
100%, FrilfEmPE R IF, 45505, ] ?4:3/\/‘E'E’Jklzﬁaﬁﬁﬂn1‘ﬂ$nn%l{6} HEAT H AL H [l FE T
PrRuEfm 22 I o 1 RNIELENE 6 K, THEAFEIH WA PR 22, 6 RINGEZHNE 6 Ik, 11HHA3E]
HIu A bR 22 . 2R R, ki H N RSD/NT 0. 90%, HIBJRSD/NT 1. 5%,
#2  'H qNMRJHTIAES B IIARIECR . H AL H AR R ZE (n = 6)

Table 2 Recoveries, intra-day and inter-day relative standard deviations of "H qNMR(n = 6)

Compound Spiked/% Recovery/% Intra-day RSD/% Inter-day RSD/%
5F — MDMB - PICA 0.18 96.0 0. 60 1.0
0. 60 98.6 0. 80 0. 80
1.50 100 0.10 0. 40
ADB - BUTINACA 0.18 99.4 0. 80 1.4
0. 60 99.6 0.40 1.3
1.50 93.3 0.10 0.20

2.3 HHBFEREESH

TS BRgR ke S RS H T SF— ADB, SF— MDMB - PICA, 4F — MDMB — BUTINACA . ADB -
BUTINACA 47 SCRAs, #CRH i 7 ) 'H gNMR #5519 4548 7 H 93X 4 7 SCRAs 47 € b . 45
RN, M AE S SCRAs B 5 B YEHI 4 0. 072% ~ 2. 056%(#3) . Hip, 5F- ADB Eﬁ SETEE A
0.081% ~ 0.200%(n = 3), SF—MDMB — PICA ) & &5/ 4 0. 072% ~ 1.453%(n = 7), 4F - MDMB -
BUTINACA )5 278 4 0. 122% ~ 0. 477%(n = 5), ADB - BUTINACA )& &5 4 0. 561% ~ 2. 056%
(n=4),

A3 19 O RER Y 'H gNMR I HPLC SE 52k
Table 3 Contents of synthetic cannabinoids in 19 e-liquid samples measured by 'H qNMR and HPLC
w/%(+ SD)

Sample Compound N - RD/%
H gNMR HPLC
S-1 5F - ADB 0. 081 +0.001 0. 080 + 0. 001 1.2
S-2 SF - ADB 0.200 + 0. 001 0.214 +0.003 -6.8

S-3 SF—-ADB 0.131 +0.001 0. 140 + 0. 001 6.6




612 Sy RS ¥ a2t

(5:33)

w/%(+ SD)
Sample Compound ; - RD/%
H qNMR HPLC

S—-4 5F — MDMB - PICA 1.294 + 0. 001 1.252 +0.021 3.3
S-5 5F = MDMB - PICA 0.481 + 0. 004 0.503 +0. 001 4.5
S-6 5F — MDMB - PICA 0. 124 = 0. 001 0. 130 = 0. 001 -4.7
S-7 5F — MDMB - PICA 0.072 = 0. 001 0.075 = 0. 001 -4.1
S-38 S5F - MDMB - PICA 0. 192 + 0. 001 0. 181 +0. 001 5.9
S-9 5F = MDMB - PICA 0.907 + 0. 002 0. 859 + 0. 009 5.4
S-10 5F — MDMB - PICA 1.453 + 0. 001 1.414 + 0. 003 2.7
S—-11 4F — MDMB — BUTINACA 0.235+0. 001 0.243 +0. 001 -3.3
S-12 4F — MDMB — BUTINACA 0.477 +0. 003 0.514 + 0. 003 =7.5
S-13 4F — MDMB — BUTINACA 0. 122 + 0. 002 0.132 +0.001 -7.9
S—-14 4F — MDMB - BUTINACA 0.134 +0.001 0. 142 + 0. 002 -5.8
S-15 4F — MDMB - BUTINACA 0. 189 = 0. 001 0. 180 = 0. 002 4.9
S-16 ADB - BUTINACA 1.265 + 0. 006 1.199 + 0. 001 5.4
S-17 ADB - BUTINACA 0.561 + 0. 004 0.534 +0.003 4.9
S-18 ADB - BUTINACA 1.984 + 0. 004 2.099 + 0. 004 -5.6
S-19 ADB - BUTINACA 2.056 +0.001 2.103 0. 001 -2.3

S IIE H qNMR & S 25 500 e, RA “1.2.37 Bk HPLC A ilRE S 09 SCRAs
TTERSHT, L5593, R SPSSE AN 'H qNMR Fl HPLC ) & 545 S A TAH S REAS 3R Bl v AR I
M SRRAGER ", PRI A R 22 . 5 R, X T o = 0.05 UL S, 19 M
fin'H qNMR PR HPLC 7RI E 25 540 PAELA 1. 00, KT°0. 05, St 10000 45 SR T i 3 22 5

5 HPLC VAL, "H qNMR OFE S AT B 5, & B M AT AR BT . (HAZRE 7 108 Tl &
Z PP SCRAs BFE & (€ BIEAH B E ) WITGIE 2 I0E BT, B B4 Se e = W0 m) 95% LL_E SRR
m LS 1R SCRAs, SRS, "H gNMR i HA B I aidE

3 &

ARITEHLET 75Fh SCRAs I 'H qNMR E /TS5, IR ARG T H T H Wi SCRAs &
BT B H qNMR J77, FER %710 19 45 MRS 4 v 1) 4 Fh & R R Z AT T 8 B0
'H gNMR iE T TabRiE S, . FESATANFER ST B | e . KSR EE, e TR Z AR i i A o
SCRAs W)€ B M ER . AN 3E— 40 98 T 'H NMR HRTE 2 SRl o i B2 FH TSR, ShE 255 o
A AHRE R T R B TR T SR

TR, MR A, KB, S BTRT AU RE S TR S, DAPRIERE S R0 R P AT
ke PREIRZE . EEDGAHIRZER,: QNMR 25 5 P i AR e Mol IR, R b AR 2 bRy S5 i
i, FFREUAT A 1% P o AR 5 1 A R (K AT o
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