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Abstract

With petroleum ether as solvent and pyridine as acid binding agent, a series of chloroformic esters
of long-chain fatty alcohols were synthesized by the reaction of long chain fatty alcohol with tri-
phosgene at 5°C~10°C. The yields of chloroformates were over 80% and the content was over 95%.
Taking dodecanol chloroformate as an example, the yield and content of dodecanol chloroformate
were up to 89.5% and 98.5% respectively when the dosage of n-dodecanol is 41.1g, and the re-
covery of pyridine reaches 88.1%. The process is simple, safe and has a good application prospect.
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1. 518

S H RN (Chloroformate) & & A SE IR EER AL & FZ 5K, TN TAREZ .. BRZ . GRS
#[L1[2] [3]. BESAA. BOERE IS R B i £ 5 H FR IR 1) e £ B 5VA[4]-[10], HE TSR RIE.
SRS, A SR I R TP A AR ECR I fE R . AR RO AR I R AR A, (R
T 50°C I 2 4 OGS, [RIFEAAE ORI GRS I o AHXSTT &, = ORI )E = IR T2 14,
J& R 78°C~82°C, Wi 203°C~206°C, Wi T AR, RERIERT, WACHDERSE, [T/, iz
SEEE N BN A @I SRR AT EREE, W T EIAE B0 B A URECE FUR[11]
[12] [13] [L4]HFA S BB A R A (LI 1), TEATURRAE A BRANR, (HILAEG VA RIS AR 22, [ONHE A
BT WAV AR = . e, NN-TF AR OGS, XA 55 TANIER, BRI
FHREAT, (B A, BAEK TG RBORIVEAREE, anfef et R SORT BRI A, 2 Tl AR P S R TR A 40
fFR ) — N ASC A=A BRI R S5k A AR e AR, AR T
ST BRERIH & T2 B, B m K e i S0 R BRIE (0 ) 5 e, sIpnene () [ fse R A
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Figure 1. The mechanism of synthesizing chloroformate by triphosgene
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2.1 (S5

7 EnHIZEEE ] Agilent 8890 GC System “UAH TG E , MIE A% BERE IR EE 250°C ;s FEIRAE AT

Tk WIAGIRE 100°CLR%F 1 min, 20°C/min JHE 2 280 CLR¥F 3 min: KrIIIEHEE 300°C. )45 H4i8 1 Bruker
AVANCE-600 #Z i ARBESCN 5, PATAR =S FHE(CDCl) NiEH) . U IEREE(TMS) AN bR RN EREER
H#EAIERE(TLC), AihEENEI R, 5% IR LRI . B F RIS 8 2 ffr 4l b 5]
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2.2. SEWBR

2.2.1. FHMAKE

FiR N, —E B =R HER (10 mL) A SR AR B 1) 50 mL =SURH, BRI AR .
VKAKBAHBER 2 e R, S NIE-+ . e fa i EE(S mL) KR AW, 1 /N Se, 1EEBFE
RN, R ETEEERER . RNV SRR, AR A ER (3 x 3 mL) P, A IFIEIR, I80E 28T RSO
JEAF B PP E PR T B, TR, s SO g T A — R E

2.2.2. HASEEE

EIT, (22.79, 75.6 mmol) =", (246.21 g, 360 mL) 47y ik b A 2125 A 2 W ek B ) 1000 mL
SHUR T, TR . VKOKIB A HIPRIR Z 5°C~10°C, S22 IN(41.1 g, 216 mmol) IE+ %, (22.2 g, 280.8
mmol) Itk F1(123.57 g, 180 mL) A7 i kIR AT, 1 /N SE, HIRBERE RN, 2 Gk iR . [N 5E
St g, R A MER(3 x 100 mL, 3% 205.44 q)vEdk, A IFUEM R A MIUSIA T 45 B P A
FR+ WERE 47.31 g, UK 89.5%, i 98.5%. [mIUKfSE 47k 457.81 g, [HIUEK 79.6%.

Tk R TS AR (i e 2R R ) i N $(116.23 g, 150 mL)FR e, FEIRE TN (11.34 g, 283.5 mmol)
SENE, 85°C TN 4 /NI . AHIR R, 98, BRI CRisidk 3 (3 x 10 mL, 3t 23.62 g),
EIFUEM, &M IRICER Cbt 130.55 g (IAETEE 78°C~81°C), [HIIAHK 93.4%, 15FIntknE 19.56 g (IHEEE
114°C~115°C), [HIYi % 88.1%.

2.2.3. [RYAREL

FF, =6A(2.1 mmol) AU K10 mL) IR B AWk B 1 50 mL =Fikeifid, HidiE
fift o VKZKIAEFRIR 2 5°C~10°C, Z218 % K88 MR T BE(6 mmol). HERE (7.8 mmol)Ff k(S mL)HIVR &
W, L/ SE, RSB, R ORI . RN SEA R, B A MERS x 3 mL)Ykk, &
B, ok s 28 VR [mT AT 7] 5 43 3107 K B R 7 e S0 PR R EOREL o, BN . P B I O O £ i U
TR — AR e, 4 h 30 T A R iR 1% 3 7

AR+ WElE(2a): LEWAR, U 83.5%; 'H NMR §: 4.34 (t,J = 6.7 Hz, 2H), 1.75 (m, 2H), 1.40
(m, 2H), 1.32 (m, 16H), 0.90 (t, J = 6.7 Hz, 3H); *C NMR §: 150.7, 72.4, 31.9, 29.6, 29.5, 29.4, 29.3,
29.1, 28.3, 255, 22.7, 14.1.

SRR IEERE(2b): TR, UK 87.8%; 'HNMRO: 4.33(t,J = 6.7 Hz, 2H), 1.78~1.71 (m, 2H),
1.43~1.36 (m, 2H), 1.36~1.24 (m, 8H), 0.91 (t, J= 7.0 Hz, 3H); *C NMR §: 150.66, 72.40, 31.71, 29.07,
29.03, 28.28, 25.51, 22.61, 14.06.

A RRIE SR (20): LOMAR, U# 89.3%:; 'HNMR J: 4.33 (t, J =6.7 Hz, 2H), 1.79~1.71 (m, 2H),
1.43~1.36 (m, 2H), 1.36~1.23 (m, 12H), 0.90 (t, J = 7.0 Hz, 3H); *C NMR ¢: 150.66, 72.40, 31.87, 29.47,
29.41, 29.27, 29.06, 28.28, 25.51, 22.67, 14.10.

ST BT IUEERS (2d): oAk, R 87.9%:; 'H NMR d: 4.33 (t, J = 6.7 Hz, 2H), 1.78~1.71 (m, 2H),
1.43~1.36 (m, 2H), 1.36~1.23 (m, 20H), 0.90 (t, J = 7.0 Hz, 3H); *C NMR ¢: 150.68, 72.41, 31.93, 29.68,
29.65, 29.61, 29.51, 29.41, 29.37, 29.07, 28.29, 28.28, 25.51, 22.70, 14.12.

AR+ /NEERE (20): ik, WK 85.4%; 'H NMR §: 4.33 (t, J = 6.7 Hz, 2H), 1.79~1.72 (m, 2H),
1.43~1.36 (m, 2H), 1.35~1.23 (m, 26H), 0.90 (t, J = 7.0 Hz, 3H); *C NMR &: 150.67, 72.40, 31.94, 29.70,
29.69, 29.68, 29.67, 29.66, 29.61, 29.52, 29.41, 29.37, 29.07, 28.29, 25.51, 22.70, 14.13.

AR 2- 2K O lR(2f): Ok, Wk 90.3%; HNMR 6: 4.30~4.23 (m, 2H), 1.72~1.65 (m, 1H),
1.45~1.39 (m, 2H), 1.38~1.26 (m, 6H), 0.96~0.89 (m, 6H); *C NMR 4: 150.78, 74.67, 38.70, 29.99, 28.77,
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23.42, 22.86, 13.98, 10.84.
3. B{R5WL
3.1 REIEHik

NTREAFREERR, DATPRT EEEQa) A BN, xR RN A AT 7. IE
1A, RBLRFESE 0°C~10°C, 2a W MAl fERR S (5 1, Entry 1~2), MR EETHE, 2a A
TRE TG 1, Entry 3~4). BEFCEREF R, RSEET R, RBGEFIE N, ESGETE T
PR P B R TG 1) A B s A B, IR AT B8 = S A A R, OB IR R A, /D& 2a it
—WRAE T, TERLT BRIREE . MLE B R S s AR R, HEE D, ARETE A AR T
R EAE, RSEZFE, B+ R (la) A TE 4, 2a YRERFIZERE B 2 R (% 1, Entry 5~6),
A ERE, MBI ENE, =R HE TR, RS 2a R (o« 1,
Entry 9~10); 1fi = &S0, 2a BCRMARE HEA BT, KiNaSSEOLRE L, Winz
B 1, Entry 11~13). RMADIREST &, 2a WERFIALRESS %, 5 R ] R IS eI iy, B
AR R kg SRR SR T I 2, RIS, SRR BRI, EEME TR 1, Entry 16~17).

Li LRTA, RMGRE 5C~10C, la #oklE 1.1.9 (6 mmol), A4 mEAE 15 mL, + i (la). =
FA(T) MEiE(P) =F I EE/REE A 1:0.35:1.3 B, 2a WCRFNAEERc LT, 437l feis £ 83.5%F1 98.5% (& 1,
Entry 15). A T iEZ LM E M, DMRAE KRB SE(% 1, Entry 15) 941, HAT T 36 f5EIHCK
B, 2a WWRFI S Bk E] 89.5%H1 98.5%, MERE IR 88.1%, ULHZ T2 RAKIFMEE M,
B f it g, AR 20 ERE, T DLSTE L e i A m i, SRR T2 B RN AT 5

Table 1. Optimization of reaction conditions

1 RNEFHMKL

| X
Cl Cl 0] Cl Cl N/ 0
3 n-CyoHp50H  + C|)<O)]\OXCI T 7 nCppHyp-O0" Cl
1a 2a
Entry wEE(C) 1a FH & (mmol) FRHL] 1a:T:P 7 & (mL) 2a L (%) 2a 41 (%)
1 0~5 2 1:0.35:1.3 15 83.6 98.6
2 5~10 2 1:0.35:1.3 15 83.5 98.6
3 10~15 2 1:0.35:1.3 15 80.2 97.7
4 15~20 2 1:0.35:1.3 15 77.5 96.3
5 5~10 2 1:0.35:1.0 15 70.9 81.5
6 5~10 2 1:0.35:1.1 15 76.8 91.1
7 5~10 2 1:0.35:1.2 15 81.1 94.4
8 5~10 2 1:0.35:1.25 15 81.2 96.3
9 5~10 2 1:0.35:1.35 15 78.8 90.4
10 5~10 2 1:0.35:1.4 15 725 87.6
11 5~10 2 1:0.4:1.2 15 81.2 93.8
12 5~10 2 1:0.4:1.25 15 81.8 96.8
13 5~10 2 1:0.4:1.3 15 83.5 98.5
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Continued
14 5~10 4 1:0.35:1.3 15 84.2 98.5
15 5~10 6 1:0.35:1.3 15 85.5 98.5
16 5~10 8 1:0.35:1.3 15 81.1 95.3
17 5~10 10 1:0.35:1.3 15 80.7 91.2
3.2. R

SR SR AAARAG R ROR S R 45 SRR B, 1277 1T DA v R0 ) 4 SR R - Bl (2a) . A T B 5881% 5 1)
JRPDEFTE, 40 IEFEE(Lb). IEZEEE(le)s IETPURE(Ld). IET/NEE(le) LA A SCHEAE I 2- 20
CREQ) 5 =00, 850 aE 2 o, KEESUHERIE(2b~2f) IS 115 31 80%LA |, 281 B ZK 4R Al
BAL, K Baith, AR A ERIATIAS] 959% LA b, %7 ikt AT DA R R T e KA
HA R TS 1 55 o

Table 2. Synthesis of chloroformates with different carbon chains
2. FEIREEM S FEREES X

| X
0
cl O z
Cl Cl N Py
3R-OH + — r_
CI)<OJ\O)<CI R—0O" Cl
1 2
Entry P b eI | i FE%
0
1 n'Clezks—O)J\Cl 83.5 98.5
oa
0
2 n_C8H17—O)J\CI 87.8 98.2
2b
0
3 n'CloH21—O)J\CI 89.3 98.1
2C
0
4 n-Cl4H29—O)J\CI 87.9 98.3
2d
0
5 n'C16H33—O)J\CI 85.4 98.0
2e
0
6 90.3 96.5
of
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4, 4Eig

PAIE -+ BE(la) 1 =D SO in ik, A oaiasn), e R e mesn, 8 xR &Rk, B
83.5% M= A R 1 4l 98.5% K A IR+ ¥k (2a) . K5 i% I M BERHBOK 36 15, SR+ EEER(2a)
I 2 89.5%, FiikF 98.5%, i R EL AR AN SRR ERAE, RIATSEHEALRE Y =R E i, (R
WA nrik 88.1%. fEZFM T, AT KEEMIEES =0, AT DA sy b ) 4 1 ik R 1y e S
FelE, WA 80% LA b, HFE &I i) B AR WO ), A i ) & BRI ATk 3] 95% L F. 2 T2
BRI, 24, REDEFEVEL:, PR e, IRYIEHERET, b 7K RS T REEE - L2
2, AT LAH 2 A AR =K

SE WK
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