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Abstract: The “C-labeled synthesis of cholesterol-3,4-l3C2 was based on phenyl acetate-1,2-13C2
and 4-cholesten-3-one. 4-Cholesten-3-one was reacted in a certain proportion solvent mixed by
isopropanol and water to obtain the carboxylic acid intermediate through ring opening oxidation
reaction using potassium permanganate and sodium periodate as oxidant, and then reacted with
acetate under heat and reflux in nitrogen protection to produce the ring-closure carbonyl
intermediate. The acetylation labeled intermediate was synthesized with the ring-closure carbonyl
intermediate and phenyl acetate—1,2—13C2 in tetrahydrofuran as solvent, using sodium hydride as
catalyzer through acetylation reaction. Finally the cholesterol-3,4-l3C2 was obtained sequentially by
carbon ring reconstruction reaction, esterification and reduction reaction with the acetylation labeled
intermediate as raw material. The reduction reaction showed a certain degree of asymmetric
synthesis phenomenon. The yield based on the amount of substance of acetate-1,2-"C, was 16.2%.

The structure of target product was confirmed by MS, NMR and HPLC. Its chemical purity (HPLC)
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was higher than 96%, and isotopic abundance was higher than 98% (atom "C). This product can be

used as the stable isotope internal standard reagent for detection in the field of clinical mass

spectrometry and biomedical. It can also be used as a raw material of the test kit for clinical mass

spectrometry disease detection.

Key words: cholesterol-3; 4-13C2; stable isotope labeled compound; ssteroid hormone; internal

standard reagent; test kit

STl e STPN NN E SR N
ML B — RN R, A RARK BT A&
B AR AR E EE A TE . X EAR
2R LRV 22 0 e 1 B DR o ARG ) G AR AR 1
BULE SR B2 W h A BB

JIH [& B ( Cholesterol) & 2 [ B 0 & 1 (1) —
v, B B ES - 500 -BE 0 R B RE LS 1, ) Iz AE A
TR, 5 40 M A B B VDA G, 2 IR T
e, SRR LR DESHITHNAEY
TV it —, J& N2 30 W) 20 2140 i B AS AT ke
DY T KRR AT R S SR S, IR
[E6] P 7K P RGeS 0 i Y 0 O R U0, A AR
HH R 8 T v U 2 Bk ok R R AR 1l
N Y AR & B, AR R
[P Pt 55 2 55 22 M MR A OG, LR . H L 4
B R0 A R R R A S Rl 5
S5 M L LA RO PR 4 &2 Bl i A

1 G2 Wi PR B2 A 1 % IR [ B2 3 26 288 (] It v
OBy R I SR H ] 9 O s 2 T K fe g W ik
CELISAD Fll i 5t o 2 1% (RIAD . 1 T 7E AR A
& 2 2R K (ng/mL~ pg/mL), £ 4t ELISA il
RIA KI5 ¥k s ie A i K L R, HZ IR T
PR 9 28 S R, B N A B A PH
F 4t S, T B R G B9 12 5 A T
5 A1 I [ e 4 S [ P i 2R A 2 B 5K N
HoAts B AT AL S5 H V) BTIR VE - 2018 4FJ5 th
B4 I R B[R] o 3R B B i ik o gk A T PRk
R I, TE 224 thm PR ARG 0 400l 2 22 AR B
T AT G A A W o BT I, R
[F] 7 22 A 10 9 288 [ I 2% iR R i R R i R
FHRRE [R] 7 2% 7 8 JoT i 3o Ar D A9 A% 0>, B IG R
] 2 - 3,4-2C J Ay JEL 5 2 6 RS 55 A 00 17 FH
PURIIN SIS 017 R = 2 R N AN =0 i |
LKW R 45 2 Fopis 2 ia % o, B A
BT LA [ B -3,4-C, AR B T 4k B K

9 s A T A0 T 094 24 T 2% A G 03K )
PO TGk 3R A R, A A R A R
ZE Wi, AH 570 p i B 5 T LR I A7 B, AR
1 -3,4-C, B A 4% 15 1K 70000 JC /g 3% ™ T
24y P O [ 5 5 % T s 98 3 1 I R I 3 1) e A
RS S JR L LA I ik AR 2 L R &k
77 I PR ARG I S s FH A 7 i

FI Al [ P 4 G R [ BE-3,4-PC, B A3 AR GE
B AV AT SR FH 35 A 40 5 i 0 A7 45 R 0 e -
3,4-0C, W97 AR E P %07 1 BT SR I e A
P ic i) B RS 2 Tk 25 HL 7R R AR AR, (AR & S
B R R AL, BAS B s SE ORI SR
WP AR 5 LR R, 530k
AR BREK, S RE . BEIMUE -5
[ B2-3,4-°C, BA MRS M Ak A 9 1 PC dRic 5]
N W (R 3 - Tsa 25 PO L POt 74 51 AR
F 5 o, BAS T B L XU S Ak 2 v e i
B, il A 2R o H % R R R RN £ i
K, T 5 E AR, 3 BUR AR 2R T
Berthonneau 257 H3H T A BRI | ARG B 1 1L 7
AL SRS, SR T PC-Wittig 3270 4 Ry Bk 5, 28 [
B R 5] A A BE AT B 7 1 SR A R
SAALERE B 24, B IE AR T I 6 B 1 1A 5 R AR
SEIRITIRA Y, 3 B 2l R, ) 25 R AR

AW 5T B XF T [ A [ B -3,4-PC, 72 5 o 4
J7 25 1, 454 ISA F1 Berthonneau %5 114 °C 411
SIS P et TR [ - 3,4-C, B9 A R
2R e DN A-JIE £S5 975 - 3 1 &, 3 ok I A SR R A
) H LA T, Hp AR TR B A i 3 45 A 1
drE A T, SR )5 L 2 R K B -1,2-°C,( B fk T
WS Be B 72 8D R PC ARSI A BB 5 v ] A
1047 2 Bk Ak S RE 51 A B30 45 51 A5 ic A Ta] {4
[[|NRNEREN || RS TR 7 N i AN L f ) S VAN
I J5 RN MR KA B ARV R AV, IR i
45 IR T B -3,4-PC,C VD % 4 i 28 TR



o531 P/ TR H R E-3,4-CC, 4 B

229

FE D AR B2 R AR R -1,2-°C,
PEpRic il sk, 7e 80 20 BRI, AT BE A4 I 20
B JEURE B T FE, 22Tl AR T LR O L AR

G- R R 7 i = R B B8 XU 5 3 A, B B %
HA N, AT 5 27T K — i bn 10 H [ B “F%
7 T BA LA H Y b bR 10 2 ] Al IR 12
WA A B R, 4 OC BT A 2R | 2 B | S
B 170-F2 R0 00 | Mk — B4R, R ARG H

1 XIWEH
1.1 FEMNRSKF

JNM-ECZ500 500 MHz #% #i 25 9% U 1% 4% H
A F PR 2545 Accela-TSQ Quantum 755 350V AH

R

J;\/tg:b TR
O 70+£5°C,5h

KMnO,, Na,CO,

R
(0]
A AR BIRTNY
(0]

phenyl acetate-1,2-13C,
NaH m

R

AcO ‘ NaBH, 1,

Vv Vi

JIE [ -3,4-1C,

o HOAc, HCI

g% - I = 5 DU AT 3% X : 55 [E Themo Fisher
Scientific 23 7] ; Aquity H-Class #3 /5 %% & AH {0, 1%
1%: 9 Waters 23 7l o

A-JEHS I -3-T0 . R P e L BRER AN L B TR
PR LR BN . SR AR, HRGET R
PR S INEE . R, fhE . IS8 AR, |
TR T Az AL B ey A BR A W) 2818 . 4R
ECHE. RO B FERREN . DY &0k
X R B R . AR, VT 7 58 % T i Ak 2 R A BR
N 4R AT -1,2-7C, =98 atom%'C: |- 1 1k
TR 5E B A PR )
1.2 KWHE

JIEL [ E.-3,4-C, 14 LSRR AT 1

R R

B

(0]
HO -
o) NaOAc, Ac,0

(¢}
I I

R

o Ac,0
v
R
*=13C-labeled

R=—CH(CH,)CH,CH,CH,CH(CH,),

1 BEEEE-34-"C, AR BB
Fig.1 Overall synthesis route of cholesterol—3,4-13C2
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(500 MHz, CDCL5), 6: 2.53 (td, 1H), 2.34 (ddd, 1H),
2.25 (m, 2H), 2.08 (m, 1H), 2.01 (d, 1H), 1.94 (m,
1H), 1.83 (m, 1H), 1.70 (d, 1H), 1.60 (m, 2H), 1.50
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(m, 2H), 1.24 (m, 12H), 1.01 (m, 3H), 0.86 (m, 12H),
0.71 (s, 3H); °C NMR (120 MHz, CDCl,), J: 215.33,
179.16, 56.09, 55.83, 50.50, 48.07, 42.59, 39.56 ,
39.41, 3822, 36.18, 35.80, 34.96, 31.52, 29.30,
29.14, 28.15, 28.09, 24.31, 23.89, 22.89(2C), 21.52,
20.44,18.67, 12.06; LC-MS, m/z: S 405[M+17";
HIBAH 404,
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2.28 (m, 1H), 2.03 (m, 1H), 1.84 (m, 2H), 1.58 (m,
7H), 1.31 (m, 4H), 1.06 (m, 13H), 0.87 (m, 9H), 0.70
(s, 3H); C NMR (120 MHz, CDCl;), 6: 168.76,
154.48, 105.71, 56.29, 56.09, 48.81, 42.59, 42.52,
39.56(2C), 38.22, 36.22, 36.18, 35.81, 34.96, 31.52,
29.26, 28.22, 24.31, 23.89, 22.89(2C), 21.53, 20.44,
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153.67, 105.13, 56.28, 56.12, 49.07, 42.44, 39.57,
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