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SUMMARY

STUDY FOR THE FABRICATION OF PHENCYCLIDINE SCENT
FORMULATION TO MEET THE CANINE TRAINING’S DEMAND

Narcotic scent traning aids (or pseudoscent, scent simulation, scent surrogate, scent reference) are
fabricated mixtures which are comprised of non-narcotic materials but odoriferously identical or have
specific scent signatures of a narcotic. Due to prominent advantages in comparison with real narcotics in
police canine training, narcotic scent training aids are now more and more widely used in many countries.
In present study, a commercially Phencyclidine training aid was collected and analyzed for the purpose of
producing a similar product. Phencyclidine was also synthesized in the form of hydrochloride salt. New
canines were selected according to regulations and trained using collected sample and our fabricated
product, then tested for their ability to detect real Phencyclidine. With high rate of alerts to Phencyclidine
sample hiden in different circumstances in field trials, the study showed that the Phencyclidine scent
formulation could be used to substitute real Phencyclidine in canine training and helped to overcome
current difficulties due to current strict legal framework in supply, usage and management of real narcotics.

Keywords: Phencyclidine, police dogs, training aid, pseudoscent, scent simulation.

giam dinh, diéu tra toi pham hodc trong linh vyc y

1. MO bAU té)’. Mic du loai ma tay téng hop nay chua phd
Phencyclidine (hay Phenylcyclohexyl piperidine, bien tai Viét Nam nhung xu hudng va céc trao luu
chi s6 CAS 77-10-1, ky hiéu PCP) 1a mot chat su dung cac chat huéng than luon thay doi, doi hoi
thugc nhom arylcycloalkylamine dwoc tong hop tinh chu dong va san sang trong phong ngtra dau
déu tién vao nam 1926 va dugc dua vao sir dung tranh t6i pham vé ma tay.

lam thuoc gay mé, giam dau tir 1956 [1]. PCP bat C6 nhiéu céch téng hop Phencyclidine [2] tir cac
dau noi 1én nhu mot loai thude giai tri ¢ cac thanh tién chit nhu bromobenzene, phenyl magnesium
pho 16n ¢ My tir nam 1967. Trén thi truong bat bromide,  phenyl lithium  cyclohexanone,
hop phép, Phencyclidine con ‘cc') cac tén goi khac piperidine, benzylcyanide, 1-phenyl-1-
nhu “angel dust” (bui thién than), “wet” va thuong cyclohexanol, 1-phenyl-1-cyclohexanecarbonitrile,
dugc dua vao co thé bang cach hit, uong hode 1-phenyl-1-cyclohexene,  cyclopentyl  phenyl
tiém. By 1 loai chat gy nghién thuoc dién kiém ketone. Trong d6 con duong tong hop phd bién
soat tai hau hét cic nudc. Tai Viét Nam, nhét tai cic co sé trai phép di tir cyclohexanone va
Phencyclidine dugc xép vao Danh muc 2 Nghi piperidine dé tao ra hop chét trung gian PCC, sau
dinh 57/2022/ND-CP (Cac chat ma tuy dugc sir d6 cong hop v6i Phenyl magnesium bromide dé
dung han ché trong nghién ctu, kiém nghiém, cho san phdm PCP (Hinh 1) [3].
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Trong céng tac huan luyén ché nghiép vu phat
hién ma tly cta cong an, quan doi, hai quan,
nguon hoi ma tiy dong vai tro co ban dé duy tri,
cing ¢b va nang cao ning lyc chd nghiép vu. Mic
du Luat Phong chong ma tay sd 73/2021/QH14,
Nghi dinh 105/2021/ND-CP di quy dinh mot sb
diéu vé str dung chat ma tiy cho muc dich an ninh,
qudc phong, thyc té tai cac don vi huin luyén chéd
nghiép vu con gép nhiéu kho khan trong viéc dugc
trang cap, sir dung cac mAau ma tiy that do chua co
huéng din cu thé vé dinh muc trang cip, tiéu
chudn miu tap 1a chit ma tay that, quy dinh su
dung... Ngoai ra viéc st dung ma tay that neu
chua ¢6 hudng dan, khuyen cdo cu thé s& tiém
anrii ro cho stc khoe huan luyén vién va cho
nghiép vu. Nhim théao g& nhitng khé khin néu
trén, ché phdm mui hoi ma tiy nhén tao [4] dang
1a xu huéng méi duwoc nhiéu nudc sir dung. Mot sb
thuat ngir khac nhu: chat gia mui (pseodoscent),
mii mdé phong (scent simulation), mui chudn
(scent reference)... nhung déu dé chi cac san
phim hudn luyén cho phat hién mui hoi (scent
training aid) véi mot sd wu diém: (1) san phim
mang mui gidng hodc dic trung ctia ma tay nhung
khong chtra chat ma tay, khong gy tac dong sinh
1y va tim thdn nhu ma tiy nén hoan toan hop
phap; (2) an toan, 6n dinh, dong déu.
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Hinh 1. Hai con duwong tong hop PCP phé bién

Db6i voi mot s6 loai ma tay phd bién (heroin, can
sa, methamphetamine, MDMA\), cic don vi huén
luyén ludn c6 sin cho di dugc chimg nhan phat
hién ma tly dé thir nghiém, danh gia mirc do phan
tmg véi cac ché pham mui hoi. Tuy nhién
Phencyclidine 1a chwa pho bién tai Viét Nam nén
chua c6 cho nghi€p vu duoc huén luyén phat hién
Phencyclidine dé thir nghiém. Do vay nghién ctru
nay tap trung vao muc tiéu cudi ciung cua ché
phim mui hoi ma tay, d6 1a st dung cic mau ché
phim dé huén luyén 05 cho méi, sau d6 danh gia
hiéu qua, tadc dung cac mau thong qua kiém tra kha
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ning tim kiém va phat hién Phencyclidine tht.
Chat Phencyclidine duoc nghién ctru, tong hop &
dang mudi hydrochloride theo hai con dudng khac
nhau dé phuc vu cong tac thir nghiém.

2. THU'C NGHIEM
2.1. Thiét bi

Phé hong ngoai dugc do trén thiét bi Nicolet 6700
(Thermo Scientific).

Séc ky khi khéi phd duge do trén hé cac thiét b
ctia Thermo Scientific: thiét bi GC Trace 1310;
thiét bi MS 1SQ 7000 LT Single Quadrupole; bo
ldy mau ty dong Triplus RSH.

2.2. Vit tw, héa chit

San pham miu: PCP training aids (Scentlogix,
My, ky hiéu SL-PCP). Hoéa chat: silica gel (60A,
70-230 mesh), acetone (>99,8%), dichloromethane

(>99,8%), Piperidine (>99,8%, FG),
Cyclohexanone (99,5%, puriss, p.a.),
Acetophenone  (>99%, puriss, p.a), 1-

Formylpiperidine  (99%), m-camphorene, p-
camphorene, 1-phenyl cyclohexene (95%).

Vat tu: vial headspace 20mL (Agilent), vali sach.
2.3. Pong vat thir nghiém

05 ché mdi dugc tuyén chon theo quy dinh vé tiéu
chuan: Nikko (Malinois), Rocky (Malinois), Zazz
(Malinois), Zeny (Malinois), Alex (Berger).

2.4. Quy trinh phén tich sin phim miu va ché
tao ché pham mui hoi Phencyclidine

Chuan bi mau phan tich: l1ay 1,0 gam mau vao vial
20 mL, thém dinh luvong 10mL dichloromethane,
van kin, lac déu trong 30 phut.

Théng s6 cot GC: Cot TG 5MS, 30m x 0,25mm x
0,25um (pha tinh 5% Diphenyl, 95%
Dimethylpolysiloxane). Khi mang: Heli, téc do
dong: 1mL/phut; ché do chia dong 1:50. Chuong
trinh nhiét dg: 40°C (gilt 2 phut), tang 10°C/phut
dén 240°C (giir 10 phat). Khéi phd (MS): nhiét do
nguf‘)n jon: 200°C, ché d0 ion hoéa: EI, nhiét d6 MS
transfer line: 250°C.

Ché tao mau HO9-PCP: pha tron cic nguyén liéu
piperidine, cyclohexanone, acetophenone, 1-
formyl piperidine, m-camphorene, p-camphorene,
1-phenyl cyclohexene véi ham lugng tir 1-5% trén
nén silica gel 60A, 70-230 mesh. Qué trinh ché tao
mau thyc hién trong mdi truong khi nitrogen, gia
nhiét 70-80°C, sau d6 miu dugc lam lanh va dé 6n
dinh & nhi¢t d¢ phong trong 48h.

2.5. Tong hgp PCP.HCI di qua hop chit PCC
(1-piperidine-1-yl-cyclohexanecarbonitrile)



2.5.1. Téng hgp PCC

Cho cyclohexanone (64,8g) vao dung dich
NaHSO; (75,6g) trong H,0O (250mL), khudy déu
thu dwgc hén hop A. Cho KCN (47,29) va
piperidine (56,99) vao 200 mL H,0, khudy déu
thu dugce hdn hop B, 1am lanh bang nuéc d4.

Cho tir tir hdn hop A vao hdn hop B, khudy déu va
lam lanh hén hop trong vong 8h. Liy san pham,
rira bang nude cat (5-7 lan), dé kho tu nhién thu
dugc PCC (109,9g, hidu suat 86,6%).

'H-NMR (CDCl;, 500MHz): & (ppm) = 2,58 (s,
4H); 2,20 - 2,07 (m, 2H); 1,82 - 1,70 (m, 2H); 1,64
- 1,58 (m, 5H); 1,53 (d, J = 9.0 Hz, 1H); 1,46 (d, J
= 5.2 Hz, 1H); 1.26 (d, J = 4.6 Hz, 1H).

B3C-NMR (CDCl;, 125MHz): & (ppm) = 119,65;
61,63; 47,71; 34,22; 26,40; 25,14; 24,36; 22,42.

2.5.2. Tong hop PCP

Tao phitc co Mg: cho Mg (12,3g) va I, (5-10 hat) vao
binh ciu 50mL, gia nhiét 10-15 phut dé I, thiang hoa va
hoat héa Mg, Cho Mg di hoat hoa vao binh cau 3 ¢
1000mL. Lip hé thong phan tmg, thém diethyl ether
khan (200mL), gia nhiét va nhd tir tir Brombezene
(52mL) vao hdn hop phan tmg. Sau 10- 15 phut, phan
{mg khoi mao va dién ra trong vong 1,5h.

Téng hop PCP: Cho tir tir hdn hop PCC (39g) trong
200mL diethyl ether vao binh phan trng & budc trén
va khudy déu trong 2-3 gid (qué trinh phan tng cat
bét diethyl ether ra khoi binh phan (mg). Sau khi
két thuc, nho dung dich HCI (200mL) vao hén hop
phan tng, khudy 1h, sau d6 dé ngudi. Liy san phdm
ra khoi binh, loc va rra sach biang nu6c cit
(3x50mL), dé kho tw nhién. Rira san pham bang
diethyl ether (2-3 1an) thu dugc Phencyclidine bazo
(26,8g; hiéu suat 542%). Phencyclidine
hydrochloride dugc diéu ché bang cach thém dung
dich HCI trong isopropanol dén khi khong xut hién
thém két tiia, dé lanh qua dém. Sau khi loc hit, rira
va sdy kho thu dwoc 23,29 san pham mau tring.

Ky hi¢u san pham: PCP.HCI-1.
T°nc: 233-235 °C.

'H - NMR (500 MHz, CDCly) & (ppm) = 10.47 (s,
1H), 7.55 — 7.43 (m, 5H), 3.74 (d, J = 11.5 Hz, 2H),
2.85 (d, J = 11.3 Hz, 2H), 2.69 (td, J = 13.1, 3.3 Hz,
2H), 2.65 — 2.46 (M, 2H), 2.14 (td, J = 12.8, 2.4 Hz,
2H), 1.76 (dd, J = 38.5, 13.0 Hz, 5H), 1.58 — 1.37
(m, 2H), 1.10 (tt, J = 8.4, 7.5 Hz, 3H).

B3C - NMR (125 MHz, CDCls) 6 (ppm) = 130,47;
129,84; 129,62; 129,36; 71,86; 47,35; 30,78;
24,61; 22,89; 22,85; 22,54.

ESI-MS: m/z 281 [M+H]" phu hop véi cong thirc

Cl7H25N.HC|.

2.6. Tong hop PCP.HCI di qua hop chit
N-benzoyl piperidine

2.6.1. Téng hop N-benzoyl piperidine

Hoa tan NaOH (8,2g) vao H,0 (64mL) trong binh
cdu 250 mL, thém piperidine (16 mL), khudy
manh. Nhé tir tir 18 mL benzoyl chloride vao hon
hop phan tmg (duy tri nhiét d6 20-30 °C) va khudy
théem 1 gio. Sau khi két thuc, chiét bang
dichlomethane, pha hiru co duoc rira bang nudc
cat dén moi truong trung tinh va lam khan bang
Na,SO,. Cét loai dung méi thu dugc san pham
trung gian N-benzoyl piperidine dang 16ng cho
bude phan tmg tiép theo.

2.6.2. Tong hop PCP.HCI tir Benzoyl piperidine

Cho Mg da dugc hoat hoa bang I, (3,8g) va THF
(25mL) vao binh cau 2 ¢ dung tich 250 ml, lip
sinh han, khudy tir va phéu nhé giot. Cho 1,5-
dibromopentane (2mL) vao hdn hop va khudy dén
khi bat dau sui bot khi, sau dé tiép tuc nho tir tir
hén hop 1,5-dibromopentane (8mL) trong THF
(8mL). Sau khi két thuc nho giot, hdn hop phan
mg dugc khudy thém 30 phut roi thém tir tir dung
dich N- benzoyl piperidine (10g) trong THF (30
mL). Hon hop phan ng duoc dun hdi luu trong 6
gio, dé ngudi roi thuy phan bang dung dich NH,CI
va NH,OH, khudy dén khi hét sui bot khi, trung
hoa bang NaOH. Phencyclidine bazo dugc chiét
bang dichloromethane, sau khi cat loai dung moi
duogc tao mudi hydrochloride bing cach thém tir tir
dung dich HCI trong Isopropanol dén khi khong
thdy xuat hién thém két tiia. Cho hdn hop vao tu
lanh va dé qua dém, loc hut san phém PCP.HCI,
rira va sdy kho thu duoc 8,3g chat rdn mau tring
(hiéu suit 56%). Ky hiéu san phadm: PCP.HCI-2.

2.7. Huén luyén ché méi bang cic ché phAm mui
hoi PCP va danh gia kha nang tim mau PCP that

05 ch6 méi duge tuyén chon theo dung quy dinh
vé tiéu chuin dau vao ddi v6i ché nghiép vu, sau
d6 dugc hudn luyén chuyén nganh tim kiém mui
hoti bﬁmg cdc mau ché phém, cu thé nhu sau:
Nikko (SL-PCP), Rocky (SL-PCP), Zazz (HO09-
PCP), Zeny (H09-PCP), Alex (H09-PCP). St
dung phuong phap, quy trinh huan luyén da duoc
phé duyét, sau do kiém tra, danh gia kha ning tim
kiém cac mau mui hoi PCP that.

Khi danh gia phan tmg cua ché tim kiém PCP that,
s dung phuong phap “mu do6i” gém 03 nguoi
thyc hién: (1) Nguoi dat méu: bd tri c&c mau ché
pham, mau trang, mau mui that vao cac vali dugc
danh s6; (2) Can bd huin luyén (khdng biét vi tri



mau) diéu khién ché lung suc cac vi trf, ndm rd
phan tmg, biéu hién cta cho; (3) Nguoi quan sat
(khéng biét vi trf mau) quan sat huan luyén vién
va ché trong qua trinh tim kiém, phdi hop véi
huin luyén vién dé két luan vé mirc phan mg cua
ch6 nghiép vu. Nguoi dat mau cong bd vi tri cat
gidu dé c6 két luan cudi cung.

Phan ng cua chd nghiép vu dugc phén chia thanh
03 mirc: Khong phan ung (ché khong cb biéu
hién); C6 phan tmg (cho ¢d biéu hién kich thich
nhung chua c6 phan Ung canh bao); Canh bao
(ch6 hung phin tai vi trf miu va c6 phan @mg canh
bao ré rang nhu sta, cao).

3. KET QUA VA THAO LUAN

3.1. Két qua phan tich sin phim miu va ché
tao ché pham miui hoi PCP

Két qua IR: mau SL-PCP sir dung chét nén SIiO,,
d6 trung khdp 95,17 % so sanh véi thu vién pho.

Két qua GCMS dich chiét dichloromethane méau
SL-PCP cho thdy c¢6 12 hop chét (1-12), trong d6 co
09 c¢6 peak 16n va trung binh (1, 5, 6, 7, 8, 9, 10, 11,
12) va 03 chit c6 cuong do peak nho (2, 3, 4).
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Ph6 GCMS cac miu 5% nguyén liéu/SiO,
(piperidine, cyclohexanone, acetophenone, 1-
formyl piperidine, m-camphorene, p-camphorene,
1-phenyl cyclohexene 7), cho thiy: cac hop chét 6,
10, 11, 12 1a tap chat ciia 1-phenyl- cyclohexene 7.
Phd GCMS 1-phenyl-cyclohexene c6 mot sb tap

chat:  5-methoxyindane (RT 21,31), phenyl
cyclohexane (RT 22,42), 1-phenyl-1-
cyclopentane-carboxylic ~ (RT  24,36), 1-

phenylcyclohexanol (RT 25,22) tring véi mot so
peak tap chat trén phé GCMS miu SL-PCP. Do
vay nhom nghién ctu lya chon 07 nguyén lidu:
piperidine 1, cyclohexanone 2, acetophenone 3, 1-
formyl piperidine 4, m-camphorene 5, p-
camphorene 6, 1-phenyl cyclohexene 7 dé ché tao
san pham mau H09-PCP.

Theo tai liéu [5] thi ché pham mui hoi PCP dugc
tao nén tir cac chat: 1-Phenyl-1-cyclohexene,
cyclohexyl-piperidine, piperidine. Theo tac gia
Bey [6], PCP c6 thé bi phan huy boi nhiét nguoc
lai thanh cac hop chit 1-phenyl-1-cyclohexene va
piperidine. Do vay céac chit nay c6 thé 1a cac thanh
phin bay hoi déng gép vao mui ciia PCP.
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Hinh 2. Sdc ky d6 GC/MS (dich chiét dichloromethane) mdau SL-PCP
Bdng 1. Cdc hop chat phan tich dwoc trong mau SL-PCP
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3.2. Huén luyén ché méi bing cic ché phim
mui hoi PCP va danh gia két qua tim PCP that

Ché sau khi dugc huan luyén véi cac ché pham
mui hoi PCP déu dugc danh gia nang lyc tim
chinh cac mau duoc huin luyén, két qua cho thay
100% cho déu co _phan g ving « chic véi cac mau
da dugc tap va déu tim ra cac mau nay. Ché duogc
huén luyén véi miu SL-PCP ciing tim dugc C&c
mau HO09-PCP véi két qua 19/20 (95%) va nguoc
lai, ché duoc hudn luyén véi HO9-PCP tim dugc
mau SL-PCP véi ty 18 29/30 (96,7%).

Hiéu qua va tac dung cua san phém duoc thé hién
thong qua ning luc tim kiém cic miu mui
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Hinh 3. Sdc ky do GC/MS (dich chiét dichloromethane) mau pha 1-phenyl cyclohexene 5% trén Silica gel.

Phencyclidine hydrochloride that (PCP.HCI-1 va
PCP.HCI-2 véi 02 muc khoi luong 1g va 20g) cua
ch6 sau khi huan luyén. Két qua tong hop trong
Bang 2 cho thdy: ché duwoc huan luyén véi céc
méau SL-PCP va H09-PCP déu c6 ty 1¢ phan ung
cdc mau PCP.HCI-1 va PCP.HCI-2 tir 83,75% -
95%. Cac thuc nghiém véi cho dugc tién hanh lap
lai nhiéu 1an tai thoi diém va diéu kién, tinh hubng
khac nhau dé ting do tin cdy cua két qua, giam
thiéu anh huong cac yéu tb moi trudng, thoi tiét,
nhiét do, trang thai stirc khoe, phong do cua cho..
Céc tinh hudng thyc nghiém bao gdm: tim vali,
phuong tién, ngoai bai, trong nha.

Bdng 2. Két qua tim kiém, phat hién cdc mau Phencyclidine

Tén chd va miu mui hoi huin luyén twong ng
TT | MAu Phencyclidine NIKKO ROCKY ZAZZ ZENY ALEX
(SL-PCP) | (SL-PCP) | (HO09-PCP) | (HO9-PCP) | (HO9-PCP)

1 | PCP.HCI-1 (19) 17/20 16/20 18/20 17/20 18/20
2 | PCP.HCIL (20g) 18/20 18/20 16/20 17720 19720
3 | PCP.HCI-2 (19) 19/20 16/20 16/20 17720 19720
4 | PCP.HCI-2 (209) 18120 17/20 18/20 18/20 20120
Ty 1€* 72/80 67/80 68/80 69/80 76/80

% 90% 83,75% 85% 86,25% 95%

5 | SL-PCP 10/10 10/10 10/10 9/10 10/10
6 | HO9-PCP 9/10 10/10 10/10 10/10 10/10

(*): Mbi miu thir nghiém 20 lan véi 04 tinh hudng (tim vali, phuong tién, ngoai bai, trong nha) vao thoi

diém va diéu kién khac nhau, két qua duoc tinh bang ty 16 ché phan ing & ca mic “c6 phan tng” va

bao” trén tong so 1an thir nghiém.

4. KET LUAN

Nghién ctru da phéan tich, xac dinh thanh phan
trong mau ché phim mui hoi Phencyclidine cua
nudc ngoai (SL-PCP), tir d6 ché tao san pham
tuong tu (H09-CS). Cac mau ché pham SL-PCP,
H09-PCP dugc sir dung huin luyén thir nghiém
d6i v6i 05 ché mai. Két qua cho thay, ché sau khi
dugc huén luyén déu co phan tng, canh bao va
tim ra 02 mau ma tiy Phencyclidine that véi ty 18
cao. Cac thi nghi¢m, thuc nghiém véi ché nghié¢p
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“canh

vu déu duge ap dung phwong phap “mu doi” dé
dam bao tinh khach quan cua két qua. T4t ca cac
mau ché phim mui hoi PCP déu khong chira chét
ma tiy nao nim trong danh muc dugc quy dinh tai
Nghi dinh 57/2022/ND-CP cta Chinh phu. Véi
két qua dat dugc, san phim cé thé duoc sir dung
thay thé cho Phencyclidine that trong cong tac
huén luyén cho nghiép vu nhim thio g& nhiing
kho khin hién nay vé mau tap do nhing quy dinh
phép 1y chit ch&, nghiém ngat vé ma tiy.



Loi ciam on: Nghién ciu nay duoc tién hanh
trong khuon kho dé tai KH&CN cép Bo, ma sb
CTMT.2021.H09.04 cta Bo Cong an. Tran trong
cam on Cuc Khoa hoc, chién luoc va lich sit Cong
an da hd trg, dong hanh va Trung tim huan luyén
va st dung dong vat nghiép vu - B tu 1énh canh
sat co dong da tich cuc tham gia, ph6i hop.
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